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THE VACUUM AUTOMATIC BRAKE. 


The diagram represents in a graphic manner the operation of the VACUUM 


Nel OBDAK AUTOMATIC BRAKE. The portions of the apparatus coloured ES are continuously 
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subjected to a vacuum of from 20—24 inches, whilst those tinted #22 are alternately 


under the influence of a vacuum or atmospheric pressure, according to the position 
occupied by the driver's handle. Mill shows the action of the atmosphere when 


applying the brakes 
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PREFACE. 


"THESE notes are intended for the guidance of 

the thousands of railway men whose daily 
duties call upon them to fit up or operate the vacuum 
automatic brake apparatus. No attempt has been 
made to investigate any scientific questions involved 
in the construction or operation of the device used. 


Simple practical truths have alone been dealt with. 


We trust our efforts may prove of assistance to 


interested readers. 


The continued demand TOL SRLHIG Awol ehas 
necessitated the issuing of a second edition in 
which several additions have been made to the 


text and illustrations. 


October, 1921. 
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A VACUUM SIMPLY EXPLAINED. 


ITERALLY speaking, a vacuum is an empty 
space, 2.€., a space absolutely devoid of any 
matter capable of exerting pressure. 

Practically, a perfect vacuum is non-existent. 
This is not because we cannot produce apparatus or 
vessels that would withstand the outer pressure, 
for this will not exceed 15 lbs. to the sq. in., but 
because in exhausting a vessel we always leave a 
residual quantity of the air, or whatever gas it 
originally contained. 

To determine or measure the amount of vacuum 
we require what is commonly known as a vacuum 
gauge. This consists of a U tube containing mercury 
for high degrees of exhaustion and water for low. 
An exhaustion which would balance a column of 
water 1 ft. high equals almost exactly 1 lb. pressure 
or equally a column of mercury 2 inches high. 
The mean pressure of the atmosphere at sea level 
equals 14-7 lbs. per sq. in., and for an approximate 
figure 15 lbs. is usually used, or 30 ins. of mercury. 
The device used for registering the vacuum obtained 
for power purposes resembles a “‘ Bourdon ’”’ steam 
gauge both in external and internal fittings, but 
arranged to operate under opposite conditions. 

A good vacuum can only be obtained and kept 
‘up so long as no leakage exists. It is well known 
that leakages are generally the cause of nearly all 
trouble in connection with vacuum work. As a 
periect vacuum is unattainable, the next best; a 
“ partial vacuum,” is secured, and for all ordinary 
purposes may be assumed as being equal to the 
pressure of a column of mercury 26” high or the 
equivalent ot 13 lbs. to the sq. in. 

The following experiment will help to explain 
what a vacuum is :—A thin metal vessel is provided, 
and its ends are securely closed so as to make them 
air-tight ; at one end of the vessel a tap is inserted 
(an ordinary gas tap will do very well for the pur- 
pose). A little water is passed into the vessel | 
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through this tap, which is left open whilst heat is 


applied. This latter will cause steam to be formed 
and drive out the air. The vessel now contains 
some steam and very little air: formemyaga 


contained air and water. After applying heat — 


for some time the tap at the top of the vessel 
is closed and cold water poured over it. The 
reduction of temperature causes the steam to con- 
dense, and as water occupies about 1/1650 of the 
volume of steam at atmospheric pressure, a partially 
empty space is formed inside the vessel, which is 
now said to contain a partial vacuum ; the external 
pressure of the atmosphere will cause the vessel to 
collapse if it is not strong enough to resist it. 

A very good instance showing the application of 
the power of a vacuum may be referred to in the 
early steam engine of Savery. This was constructed 
on the vacuum principle, and was called an atmo- 
spheric engine, because the work was in reality done 
by the pressure of the atmosphere on the piston after 
a partial vacuum had been formed in the cylinder 
by condensing the steam admitted from a low-pres- 
sure boiler. 


DESCRIPTION OF THE VACUUM AUTOMATIC 
BRAKE. 


"THE utilization of a vacuum or the pressure of the 

atmosphere for operating the continuous 
brakes of railway trains, was early recognised as 
being a very convenient method of securing power, 
and has been gradually perfected during the past 
half century. The original schemes for the pur- 
pose, employed simple collapsing cylinders or cham- 
bers, from which the air was exhausted by suction 
whenever the brakes were to be applied. (Fig. 1.) 
The reliability of such devices was open to question, 
as the apparatus was only brought into service and 
the power generated at erratic intervals ; in other 
words, only when required for an application of the 
brakes. The consequence was that numerous 


; 
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failures resulted owing to leaks in pipes and derange- 
ments of gear. 

The introduction of the ‘“‘automatic’’ feature 
remedied these troubles, as it reversed the procedure, 
the maintenance of a continous state of exhaustion 
throughout the system, being employed to keep the 
brakes “‘off,’’ and any intentional or accidental admis- 
sion of air resulting in the brakes being “ set.”’ 

Briefly, the vacuum automatic brake system 
consists of an air exhausting device, such as a pump 
or ejector on the engine, a continuous pipe through- 
out the train maintained in an exhausted state under 
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Fic. 1. DraAGRAM OF SIMPLE VACUUM ‘BRAKE. 


normal conditions, and a brake cylinder and 
vacuum chamber (combined or separate) under 
each vehicle to be braked. In this latter portion of 
the apparatus a piston is kept in a state of equili- 
brium by the exhaustion of the spaces above and 
below it. Air admitted to the train pipe is allowed 
to exert its pressure on the underside of this piston, 
but not above it, owing to the intervention of a 
valve, with the result that the piston is forced up 
(or inward in horizontal cylinders) and the brakes 
consequently applied by an arrangement of brake 
rigging and blocks. 

The details of the Vacuum Automatic Brake will 
be described under different headings, commencing 
with the ejector or device for creating the power on 
the engine. 
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EJECTORS. 


ane create a vacuum, or exhaust any vessel, a pump 

or steam jet arrangement is necessary, and 
for the operation of railway brakes both are used. 
The more common method, however, is by steam 
jets arranged in a device known as an “ ejector.”’ 
These are usually placed in the cab of the engine and 
within easy reach of the enginemen. 

There are several patterns of steam ejectors in 
use. Two of the best known are the Vacuum Brake 
Company’s standard combination “‘C”’ type and 
‘“ Dreadnought ”’ patterns, manufactured by Messrs. 
Giesham & Craven, of Salford, near Manchester, 
for use with the standard vacuum automatic 
brake equipment. 

The combination ejector is shown at Fig. 2 in 
various sections. The chief parts are: application 
valve, auxiliary air valve, release valve, reducing 
valve, and airclack. All these are described later. 

The position of the ejector depends, to a large 
extent, on whether an exhaust pipe passing through 
the boiler barrel is used, or an ~ external = are 
secured along the outside of the lagging. It is usu- 
ally placed on the driver’s side of the foot-plate, on 
some railways the right-hand side, whilst on others 
the left-hand. 

The ejector may be fixed to a bracket secured to 
the side plate of the cab for an external exhaust ; 
but if an internal exhaust pipe is decided upon, 
then it may be attached to the flange of the ex- 
haust orifice secured to the fire-box front. Whether 
an external exhaust pipe is better than an internal 
one, is a matter of opinion; the internal exhaust 
pipe is the one most used in Great Britain. 

A good plan is to fix the outlet of the exhaust to 
the top of the blast pipe beneath the blower and 
above the spark-arrester plate, making a bend in 
the exhaust pipe to bring it round the cap of the 
blast pipe and drilling a dozen holes in the annular 
ring so formed of about 3” diameter. The holes 
should be drilled so that when the pipe is in position 
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they are in the top face of-it (see Fig’) O)aae some 
engineers have carried the exhaust pipe up into 
the chimney. | 

After an engine has been a period in service, 
the ejector should be taken off and cleaned by 
immersing it in a soda bath; it should be left in 
this from seven to eight hours. Spirits of salts (2.¢., 
hydrochloric acid) has been used for cleansing the 
parts of ejectors, but this is not recommended, as 
it attacks the brass, eating it away and spoiling 
the surfaces of the discs and seatimgss 9 Aiter 
removing the ejector from the soda bath it should 
be taken to pieces. This process of stripping the 


ejector is generally done by experienced men under 
a chargeman, known as the brake gang ; they have 
a bench either in the erecting or brass shop. After 
dismemberment it will be found that each part 
requires separate attention, and for this purpose a 
nest of shelves lettered to receive the different 
details should be provided, fixed and running 
along the entire length of the bench. 

The small cone almost invariably shows signs of 
wear, and usually requires renewing. The action 
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of the steam continually passing around and through 
this cone causes a ‘‘ denture’ to appear around the 
outside surface (see Fig. 4). It is not desirable tc 
grind the area of the cone down to an even sur- 
face, as this would make it too thin in section to 
resist the pressure of steam. It is better to insert a 
new cone, and a stock of these and other parts are 
generally kept by the chargeman, who supplies 
them as‘ required, care being taken at the time of 
the renewal to make an entry in a book kept for 
the purpose. This will enable the foremen of the 
shop to tell at a glance what renewals have been 
made to the brake apparatus of any particular 
engine. 


? 


Bsiescones Of the ejector Oitéen) get.‘ furred up,’ 
due to deposit from the water used in the boiler. 
In removing the cones care should be taken to start 
the small one first and then the larger one, because 
if the small cone be entirely removed before the 
large, the hole into which the former is screwed is 
very likely to be “burred ” up or distorted by the 
spanner when removing the large one. It has 
also been found that when frequent repairs take 
place the small cone on being replaced in its position 
will in all probability be found slack on its thread, 
and will, therefore, screw into its seating too far, 
thus closing the steam space around it. It is 
best to make a small “ nick” with a file or scriber 
before removing and then replace and screw up to 
its original seating, or the cone can be screwed 
to the place where it was found to work best and a 
washer of the required thickness placed behind the 
shoulder. Several of these washers will be required 
from time to time, they should be of brass or 
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copper; leather washers are not recommended, 
because they become soft and unreliable by the 
heat and moisture of the steam. The steam should 
be as dry as possible, ‘‘ wet ’’ steam is not desirable, . 
priming will prevent a good vacuum being main- 
tained, and the water is liable to cut the ejector 
cones. 

A large .cone will last the average life of an 
ejector, which, if properly attended to, will be many 
years. Ejectors have been at work for upwards of 
20 years, and after repairs have again been put into 
service with satisfactory results. The external 
exhaust pipe will generally go for about six years 
without requiring attention. The edges of the 
discs forming the air valve should be refaced up in a 
lathe by taking a very fine cut. The disc on being 
trued-up should be held in a special handle provided 
for the purpose, and the edges should touch all 
around those of the ports, care being taken that it 
does not bear too much either in the centre or on the 
outside. When -an ejector is at work it becomes 
warm, and if due allowance is not made for expan- 
sion the outside edge will open, because the metal 
is not of a uniform thickness throughout the disc ; it 
varies from 35” to +”. Sometimes the disc requires 
lubricating, especially after an engine has been 
standing idle in the shops or sheds. The lubricating 
medium should be a very thin oil admitted through 
the special inlet provided at the back of the ejector, 
and shown at W (see Fig. 2). Tallow, thick oil, or — 
anything of a similar nature must not be used as it 
afterwards hardens and causes trouble. The appli- 
cation handle should not be allowed to work stiff, as 
this cuts the faces. A few drops of oil on the inside 
of the application valve face should be all that is 
required. ‘The air-holes on the outer and application 
disc must be kept perfectly free from dirt. 

A good plan adopted on several railways is to 
provide the outer and “application ” disc with a 
shield ; this tends to keep the air-holes clean. The 
shield is made of gun metal or cast iron, it has a slit 
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cut in the side, which fits over the application handle 
and prevents it being removed and a vacuum created 
when the boiler is under steam until the proper time 
arrives for so doing. ‘The handle of the ejector, when 
not in use, should be brought over to “‘ emergency ”’ 
or “ full-on ’’ position, and the shield fitted into its 
place. This shield is attached to the air disc by 
nuts on the outside of the fork of the handle. 

Ejectors and all their details are now made 
entirely of gun metal, but in the older forms some 
of the working parts were made of cast iron. Gun 
metal working on cast iron gives the best results for 
wear, but the latter has the disadvantage of being 
liable to rust. 

No red lead should be used on any joints. This 
precaution is very necessary, as particles of such 
material, when hard, get loose and find their way 
into the pipes, choking them and causing trouble. 
If, however, it should be necessary to use red lead on 
any joints, it must be mixed with plumbago and care 
must be taken not to smear it on the extreme edges 
of the screw-joints of the pipe. 

If any packing be required, such as for the applica- 
tion handle of the ejector, threads from lamp wicks 
should be used. The threads are soaked in melted 
tallow and plumbago ; the latter causes the tallow 
to bind and prevents it working loose. 

All the parts of the ejector should be thoroughly 
cleaned by means of a strong jet of steam before 
fitting up in their respective places. This ensures 
that no particles of dirt are left behind. A good 
plan is to provide a cast-iron box sufficiently large 
to take all the parts of the ejector and strong enough 
to withstand the pressure set up by the steam used ; a 
cover is necessary to the box, securely fastened to 
the top and made steam-tight with two openings, 
one at each end, one for admitting the steam and 
the other as an outlet. 

The handles of the ejectors also require care ; 
they are generally made of hard wood, and when 
they become too hot are hable to split. A composi- 
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tion material has been employed, but it has been 
found to break away from the spindle. 

A good alternative, and one much appreciated by 
enginemen, is to substitute a handle of steel spiral 
spring of 7” wire, as shown in Fig. 6; the shape 
shown has a very neat appearance and is cooler to 
handle. ‘These coiled handles rarely require any 
repairs, and are practically everlasting. 


The connection between the boiler and the 
ejector for admitting steam is made through a 
steam valve or regulator generally placed outside 
the cab of the engine and on the top of the boiler. 
This, however, is not to be considered good prac- 
tice, as the engineman has to get outside every 
time he wishes to manipulate the valve. It is 
preferable to place, the valve inside the cab where 
it is under cover and within easy reach of the 
engineman, taking steam from the whistle standard, 
or the safety valve seating by means of a pipe lead- 
ing through the front plate of the cab and thence to 
the ejector 

The exhaust pipe from the ejector should be at 
least 24” internal diameter throughout, and any 
bends should be as gradual as it is possible to make 
them. 
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THE COMBINATION EJECTOR. TYPE C., 


“THs type of ejector (shown in Fig. 7), although 
intended for use with the Quick-Acting 
Vacuum Automatic Brake, may be preferred for 
service with the ordinary automatic brake. It can 
be adjusted to work at 20” of vacuum when desired. 
The large ejector steam disc valve is done away 
with and a valve shown at A of simple construction 
used in its place ; this valve only comes into opera- 
tion when steam is admitted to the large ejector, 
and is not worked with every application of the 
brake, as with the disc valve in the type B. It will 
last considerably longer, and having a renewable 
seating can be kept in repair at a low cost. 

The main air disc valve B is much smaller in 
diameter, and works very smoothly without lubri- 
cation. It has also a definite stop for the running 
position. 

The cones C and D are modified so as to produce 
a higher vacuum with less consumption of steam. 

The ejector, it will be noticed, is fitted with an 
auxiliary application valve E for use when making 
graduated stops with trains fitted with or without 
“rapid acting ’’ valves. The use of this valve 
saves a large amount of wear on the niain valve, and, 
therefore, considerably lengthens the hfe of the 
apparatus. | 

The main features of this type C ejector are the 
complete isolation of the steam valve C and the 
arrangements for facilitating the repairs necessary 
from time to time. The steam and air passages 
are absolutely isolated one from another, so that 
there is not the least chance of water finding its 
way back into the train-pipe. 
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‘‘ DREADNOUGHT ’’ EJECTOR. 


HE latest and improved type of ejector intro- 
duced by the Vacuum Brake Company 
is known by the name of the “ Dreadnought ” 
ejector. It has been designed in order to meet up- 
to-date conditions of working, brought about by 
the ever-increasing length of trains, and conse- 
quently greater cubical capacity of brake fittings 
and increased opportunity for leakages. It is shown 
in Fig, 7A. 

This ejector is interchangeable with type C 
ejector shown in Fig. 7. The same details are used 
with only two exceptions. The new parts consist 
of the cones and the small back stop valve between 
the large and small ejectors. All parallel joints 
have been done away with, and fittings made to be 
screwed solidily up to the shoulders. 

The new cones, as will be seen from Fig. 7a, 
are extremely simple in construction, and do not 
depend for their efficiency on delicate adjustment 
in the body of the ejector. Also the steam jets 
do not wear away on the bodies as well as the cones. 
The ‘‘ Dreadnought ”’ ejector is also fitted with 
new designs of vacuum reducing (21) and release 
(31) valves. The reducing valve is so designed that 
it does not open until the pre-determined vacuum is 
reached, thus greatly shortening the time required 
to release the brake. | 

The new release valve (31) has larger passages 
and consequently acts quicker; it also returns to 
its seat automatically, thus obviating any risk 
of being inadvertently left open. 

The retaining valve leading to the engine and 
tender vacuum chambers can be easily examined, 
and kept in good order without disturbing the body 
of the valve or breaking any pipe joints. No release 
valves on the engine and tender cylinders are neces- 
sary when this valve 1s provided. 

The application valve is controlled by the driver’s 
handle mounted on the same spindle. It has three 
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‘ DREADNOUGHT ’’ COMBINATION EJECTOR. 
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main positions: “ Off,’ ~ Running, and ae. 
In the “ Off’’ position the steam valve of the large 
ejector is opened, and this ensures rapid release of the 
brakes by quickly creating vacuum. 

In the “ Running ” or intermediate position steam 
is shut off from the large ejector, but is admitted to 
the small one, thus maintaining the necessary 
vacuum in the train pipe. 

In the “ On”’ position steam is shut off, and air 
ports opened admitting atmospheric air to the train 
pipe, destroying the vacuum therein, and applying 
the brakes. 

It will be understood from the drawing that any 
movement of the handle between the “ Running ” 
and “On ”’ positions will regulate the admission of 
air, and consequently control the power of the 
brakes In reverse, a movement from “On” to 
“ Running ”’ position will decrease the admission 
of air, and as the handle approaches the latter 
the influence of the small ejector will be to slowly 
recreate vacuum and release the brakes. For a 
rapid release the handle must be moved into the 
“ Off ’’ position to secure the assistance of the large 
ejector. 

The air clack on the ejector is used to retain the 
vacuum on the train pipe side should the small 
ejector be shut off for any purpose. The action of 
the air clack, No. 23, Fig. 74, is to drop upon its seat 
the moment the small ejector is shut off, closing 
communication between the exhaust pipe and train 
pipe. If there was no back pressure valve here, air 
would be able to pass direct from the exhaust into 
the train pipe and so destroy the vacuum. 
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METCALFE’S EJECTOR. 


PT HE working and maintenance of this type of 
ejector is extremely simple. When running 
the small ejector steam valve (2) Fig. 7B is opened, 
and the steam issuing from the steam nozzle (4) 
passes through the draft tube, and so into the 
exhaust pipe. A vacuum is created in the small 
ejector chamber, and the air is drawn through the 
lower back-pressure valve from the train pipe, so 
maintaining the vacuum in the latter. The driver’s 
handle being in the running position, both the main 
steam valve and the air admission valve are closed. 
When the driver’s handle is moved to the “ Brake 
on” position, the air admission valve is opened by 
the cam (7) acting on its lower stem. Air then 
passes into the train pipe, and so to the brake 
cylinder. At the same time the connection between 
the small ejector and the train pipe is cut off by the 
auxiliary valve, the small ejector then drawing only 
from the engine vacuum chamber or cylinder 
through the release valve. On again returning the 
controlling handle to the running position, the cam 
is moved and allows the air admission valve to close. 
At the same time the auxiliary valve is opened, and 
the small ejector draws both from the train pipe 
and engine vacuum chamber. 

On moving the controlling handle to the “ Brake 
off’? position, the large ejector steam valve is 
opened by its cam (6), when steam passes directly 
to the large ejector steam nozzle (3), creating a 
vacuum in the ejector chamber, and drawing air 
past the back-pressure valves from the train pipe. 
The ejector is fitted with a relief or snifting valve (9), 
which can be set for any desired vacuum. 
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fection through Steam Nozzles and Exhaust Pipe 
one 


1 Small ejector_handle. 

2 Steam valve. 

3 Large ejector nozzle. 

4 Small ejector nozzle. 

§ Steam valve. 
’ 6 Steam valve cam. 

7 Air valve cam. 

8 Air valve. 

9 Relief valve. 
210 Top back pressure valv e. 
12 Bottom back pressure valve cam shaft. 
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RELIEF AND VACUUM REDUCING VALVE 
ON THE EJECTOR. 


Tis valve is shown at Fig. 8; it plays an im- 

portant part in the operation of the brake. 
as it prevents an excessive vacuum being formed. A 
maximum vacuum can rarely be created on two 
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engines alike, and therefore it is absolutely 
necessary that some precaution should be taken 
to guard against one engine not being able to do 
the work another has done. For example, a train 
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requires two or three changes of engines on its 
journey. Each of these engines may be of the same 
class, but the driver of the engine used for the second 
division of the run may find that he ts unable to 
release the brakes on the train, because the ejector 
on his particular engine will not do the work of 
that of the engine used over the first part of the run. 
In the event of two engines being used to head a 
train, too, this valve is a necessity. The relief valve 
comes into use and prevents an excessive vacuum 
being raised by either engine. Fig. 8 gives a 
sectional diagram of this valve. 

The valve is fitted with a spring so adjusted that 
when the vacuum rises above what is required the 
atmospheric pressure outside forces it down and 
enters, thus preventing too high a vacuum being 
raised. 

Why two ejectors never produce the same vacuum . 
when working in unison is difficult to explain, but the 
steaming power of the boilers may have something to 
do withit. In like manner, two boilers rarely steam 
alike. 


VACUUM BRAKE GEAR FOR THE ENGINE 
AND TENDER. 

N the standard form of brake arrangement, 

utilizing vacuum apparatus for operating the 
brakes on the engine and tender, as well as through- 
out the train, an auxiliary and independent pipe 
provides communication between the vacuum cham- 
bers of the engine (or engine and tender as the case 
may be) and the ejector. This enables the brake 
power of the engine to be treated as separate from 
that of the train. The auxiliary pipe is shown in 
the drawings of the different combination ejectors, 
and is marked “G” in Fig. 2, Under norimameea: 
ditions this ‘‘ maintaining ” pipe is under the con- 
stant influence of the exhausting action of the small 
ejector, and is operated by a “ grip ’’ attached to the 
handle of the application valve, a constant vacuum 
is thus secured in the upper part of the cylinders and 
this is especially useful in making a gradual applica- 
tion and “service stop” with quick-acting brake 
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arrangements. The vacuum gauge registering the 
degree of vacuum existing in the engine chamber is 
in direct connection with it... : 

Fig. 8a gives the complete arrangement of piping, 
vacuum chamber and cylinders under the footplate 
of an engine and tender, “‘A”’ is the main pipe, 
“B” the “ auxiliary ’ or*” maintaming > pipes 
the engine and tender only, C’ C" C“" C™ the Drake 
cylinders of the engine and tender respectively, and 
D the vacuum chambers. A ball valve is introduced 
in the tender coupling of the auxiliary pipe at “ E © 


BALL COUPLING. 
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to further guard against loss of power by accidental 
severance or damage of any of the connecting hose 
pipes, joints, etc. A detailed drawing of this ball 
valve coupling is given in Fig. 8B. 

Release of the engine brake can be effected by 
admitting air into the auxiliary pipe by the valve 
“H,” Fig. 2, but the tender brake must be released 
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as on a carriage, by easing the release valves of the 
cylinders owing to the intercepting ball valve at 
the tender coupling. 

A word of warning should be inserted here, as to 
the reading of the vacuum gauge provided for the 
engine vacuum chamber, it represents the state of 
affairs on the engine only, and must not be assumed 
to show the vacuum existing 1n the chambers or 
above the pistons on the vehicles forming the train. 
It is true the good working conditions of the brake 
apparatus on the engine should be reflected as closely 
as possible throughout the train, but manifestly 
on an application, the effective pressure in the carri- 
age cylinders must be somewhat reduced, owing 
to the decrease in the cubical contents of the cham- 
bers by virtue of the movement of the pistons 
necessary to take up the slack of the gear and bring 
the brakes blocks into contact with the wheels. 

It will be seen from the foregoing that an air- 
tight and perfect condition of all the pipes and con- 
nections forming the auxiliary vacuum system of 
the engine and tender is most important, and all 
details should receive the same careful inspection 
that is accorded to the other working parts of the 
locomotive. 


THE VACUUM CHAMBER EMPLOYED WITH THE 
** SEPARATE ’’ TYPE’ OF BRAKE CYLINDER. 


“THE best and most accessible position for the 
| vacuum chamber on a tank engine is in the 
rear, under the coal bunker; on a tender engine 
it is usually placed beneath the tender. If placed 
in front of the engine, as sometimes is the case, it 
necessitates extra lengths of pipes being used. This 
chamber is provided at the bottom with a screw 
plug to let out any condensation or liquid that may 
collect. The capacity of the vacuum chamber 
depends, of course, upon the size of brake cylinders 
i use: 
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As already explained, the separate type of brake 
cylinder differs from the combined pattern. Fig. 9 
Shows the vacuum chamber in use with two 21” 
brake cylinders, that is, one on the engine and one 
on the tender. 


There is only one connection from the vacuum 
chamber to the brake apparatus, 7.e., a pipe leading 
to the ejector, from which there is a branch pipe 
leading off to the release valve beneath the brake 
cylinder. This branch pipe carries and connects the 
vacuum above the piston in the brake cylinder. 
There are two connecting pipes between the engine 
and tender; one, the train pipe (2” diameter) com- 
municates with the ejector and runs throughout 
the train; through this pipe the brake apparatus 
on all the fitted vehicles of the train are manipu- 
lated. The second pipe also leads from the ejector, 
and connects to the vacuum chamber ; it is called 
the auxiliary pipe and connects the top side of the 
brake cylinders with the vacuum chamber of the 
engine and tender only. 

For releasing the brakes on the engine and tender, 
when not in steam, a special valve is provided in 
the pipe leading from the ejector to the vacuum 
chamber. This valve is very simple, both in its 
construction and action, being a screwed spindle 
which, when opened, allows the air to pass to the 
top of the piston in the brake cylinder, thus destroy 
ing the vacuum there, and releasing the brakes. 
This valve is, therefore, in direct communication 
with the vacuum chamber. 
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In the “ Dreadnought’ type of ejector this 
release valve is of a special design, see Fig. 7A (31). 
It has larger passages and therefore acts quicker, 
it also returns to its seat automatically, thus obviat- 
ing any risk of being left open. 


““SEPARATE’’ TYPE OF BRAKE CYLINDER. 
E. CLASS. 


HE “ separate ”’ type of brake cylinder, shown in 
Fig. 10. is. generally used for the engine and 
tender vacuum brake; it is arranged under the 
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footplate and drag-box, this position being the 
best for nearly all purposes. 
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The brake cylinder is suspended from brackets 
(see Fig. 10a) fixed on to and under the drag-box, 
these brackets receive the trunnions which are 
provided on the sides of the cylinder. Cylinders of 
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the type shown must not be rigid fixtures, but have 
provision for an oscillating movement, which is 
required to give the piston and piston rod freedom 
in action. 

In fixing the brake cylinder, first secure it to the 
brackets, and then the connections from the vacuum 
chamber and train pipe should be made fast to the 
release valve casing fixed to the bottom of the brake 
cylinder at M N. Next the piston rod crosshead 
should be secured to the lever or arm of the brake 
shaft by means of a pin. There are several forms 
of connection, two of which are shown in Fig II: 
the “ Hook’ and Jaw” patterns. The irae 
shaft arm should be a perfectly free fit on the 
piston rod crosshead ; it is usual to allow a space 
of 21” between the jaws. ; 

The piston rod of the brake cylinder is coated with 
brass or otherwise protected to prevent corrosion, 
which would take place if a plain steel or iron rod 
were left exposed to the atmosphere ; this piston rod 
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passes through a gland at the bottom of the brake 
cylinder, in which there is a rubber packing ring, 
which will be described under the heading of “ The 
Piston Rod Stuffing Box,”’ etc. 


Lee Hooke Pit. Lever SOW & Pin. 
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No oil or grease should be used on the piston rod, 
none is required as it is treated for non-corrosion ; the 
rod will pass through the rubber packing freely by 
its own action. There is also a brass or white metal 
bush fixed to the bottom of the cylinder and above 
the gland ; this steadies the piston rod in its move- 
ments. Wipe the piston rod with a dry piece of 
cloth or waste, every engineman and carriage fitter 
should provide himself with a piece of material 
for this purpose. A good precaution is to provide 
the piston rod with a sleeve, 7.e., a cover made of 
canvas cloth which is fixed to the crosshead of the 
piston rod and to the gland; this cover has been 
found troublesome, however, with goods stock owing 
to the perishable quality of the material usually 
used. 
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THE ‘‘ COMBINED ”’ TYPE OF CYLINDER, *‘E ”’ 
CLASS. 


‘Ts type of cylinder, shown at Fig. 12, is that 

which is usually adapted for carriage and 
wagon stock. It takes up more room than the engine 
brake cylinder, but there is no attendant vacuum 
chamber required, as is the case with the “ separ- 
ate’ type, where a vacuum chamber is placed 
adjacent. On a carriage the “‘combined”’ brake 
cylinder is usually placed in a side “bay ” of the 
underframe ; its fixing is similar to that adopted 
for the last described. 
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The upkeep and maintenance of cairiage brake 
cylinders is similar to that explained in the last 
chapter. The branch from the train pipe to the 
release valve on the brake cylinder is partially 
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flexible, so that the movement of the brake cylinder 
may be free and easy, as would not be the case if a 
rigid connection was used. Fig. 124 shows the 
general arrangement of the fixing of carriage brake 
cylinders and the brake rigging connected thereto 
on a four-wheeled carriage or wagon underframe. 


SEPARATE TYPE OF CYLINDER. “ F ’’ CLASS. 


HIG: 13 illustrates the latest type of brake cylin- 

der introduced by the Vacuum Brake Company. 
Separate cylinder “ F’’ class. It has been designed 
to facilitate examination and renewal of the rolling” 
ring, etc., and is fitted with a new type of release 
valve which is of a reversible pattern. Instead of 
the lower cover there is a bottom pan, which enables 
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the piston to be removed from the cylinder with- 
out taking the body of the cylinder down, which, in 
cases of engines and tenders, is found a great con- 
venience, and more particularly in all cases where 
heavy, large diameter cylinders are employed. 

The release valve is placed on the side of the 
cylinder where it is generally found more con- 
venient. As this type of valve is made of a re- 
versible pattern it can be turned round with the 
branch to train pipe pointing in either direction, 
to suit convenience of fixing so that it is unnecessary 
to have two patterns, one for each hand. 

Another improvement in this cylinder is a guide 
for the rolling ring, which, in the event of the 
ring getting out of place, ensures the ring being 
returned to its groove when the piston has returned 
to the lowest position. The attachment of the 
piston rod to the piston has been strengthened so as 
to prevent lability of the piston rod bending. 


** CRAB ’’ CYLINDER AND ‘‘ EQUABLE ”’ 
RIGGING. 


|. HE “Crab” type of vacuum brake cylinder, 
illustrated in Fig. 134, has been introduced by 
the Consolidated Brake & Engineering Co. One of 
the great advantages of this pattern is that it dis- 
penses with the necessity for brake shafts. The 
cylinder carries its own bell crank levers, enabling 
the rocking shaft to be dispensed with. To allow 
for inequalities of pressure or wear on brake blocks, 
the cylinder swings on trunnions, and so gives an 
equal pressure on all brake shoes at all times. This 
type of cylinder is shown in Fig 37, with use in 
conjunction with the ‘“‘ Variable Power Brake.” 
Fig. 13a shows “ Tandem” cylinders for bogie 
stock. This arrangement is used on the London 
and South Western Railway. 
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THE ‘*‘ WESTINGHOUSE ’’ VACUUM BRAKE 
CYLINDER. 


PT HE diagram, Fig. 138, shows this cylin- 

der in section. It will be seen that the upper 
chamber is separated from the lower by a specially 
prepared diaphragm “‘8”’ which is so formed, and 
moves in such a manner, that a smooth surface 
is always maintained whether the piston “3” is at 
rest orin motion. When this piston is at the bottom 
of the cylinder it seats on a ring “ 9”’, which ensures 
a tight lower chamber, while the brakes are off, 
although the annular packing ring “11” may 
possibly be leaky through wear; thus the con- 
sumption of steam through the ejector to ensure 
an efficient vacuum is economised. 

This cylinder is not made to swing on trunnions, 
but is fixed vertically on the carrying plate on the 
frame of the vehicle. This arrangement entirely 
avoids the disadvantages consequent on the use 
of a flexible connection between the brake cylinder 
and the train pipe. It also reduces to no incon- 
siderable extent the wear and leakage between the 
piston rod and its gland and. packing, which, with 
the swinging type of cylinder, is mainly due to the 
force necessarily exerted through the piston rod and 
gland every time the brake is applied, in order to 
move the whole weight of the cylinder and its attach- 
ments, with their attendant friction. This move- 
ment is necessary with the swinging type of cylinder 
in order to accommodate the radial movement of 
the lever on the brake shaft. 

With the cylinder fixed in the manner shown, 
the pull on the brake lever is effected by a rod pinned 
to the brake lever and carried thence to the head 
of the piston, where it is secured by a ball and socket 
attachment, which permits of the radial movement 
of the brake lever. The hollow trunk attached to 
the piston, which works in the gland and packing 
of the cylinder, allows suitable play for the pull 
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rod, so that the piston and its rod rise and fall 
vertically in the cylinder and through the gland 
and packing, without the constraint of any lateral 
pull, or friction. 


‘ 


Fig, 138, 


The diaphragm rolls on the curved surface inside 
the cylinder, which is enamelled to prevent rust and 
injury to the diaphragm by contact or adherence 
thereto 

The ball valve ‘‘ 21” regulates automatically the 
communication between the chambers above and 
below the piston, 
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THE PISTON-ROD STUFFING-BOX AND GLAND, 
AND THE ROLLING RING AND BALL VALVE 
ON THE PISTON IN THE BRAKE CYLINDER. 


“THE piston rod stuffing-box is made as in 

Fig. 14. As previously explained the bottom 
of the cylinder is fitted with a brass or white metal 
bush, through which the piston rod works. The 
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packing in the gland consists of a rubber ring, held 
in position by a brass ring; the top and bottom 
edges of this ring and of the bush have grooves cut 
in them, so that when the cap, or cover, is bolted 
up tight the ring is squeezed into the grooves. In 
this, as in other details of the brake the action of 
creating a vacuum tends to tighten the packing. 
the atmospheric pressure being admitted to the 
outside cf the packing ring. When the brakes are 
applied this pressure is relieved (any leakage into 
the cylinder being an advantage to the operation 
of the brakes), and the friction on the rod reduced, 
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PISTON RODS. 


"THE hooked type has been devised with the object 

of providing a means of repacking piston rods 
when secured (see Fig. 15); that is, rods keyed or 
otherwise secured to the piston of vacuum brake 
cylinders to prevent theft. It is also applicable to 
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cylinders without special provision for securing the 
rods. The special features of the arrangement are : — 


(a) A hooked end to piston rod: 


(6) A built-up packing-box, the separate parts 
of which are so designed as to be easily detachable, 
and. passed over the hook. The hooked end of 
the rod 1s formed so as to allow of each portion of 
the box being removed, and at the same time is 
effective in keeping the crosshead pin in position. 
Fig. A in the diagram shows the general arrange- 
ment of rod and box as fitted to cylinder. Fig. 15 
shows details of packing box (1), packing box ring 
(2), rubber gland ring (3), and steel bottom plate (4). 
The packing-box ring (2) is a steel stamping of special 
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form, and displaces the brass ring usually employed, 
thus reducing the loss by theft. A special form 
of nut (5), A Fig. 15, is employed on the carrying 
studs. This obviates the necessity for changing 
the studs ordinarily in use, and facilitates the 
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fitting of the new box to existing cylinders. The 
removal of the parts is easily effected by threading 
them along the rod. When fitting a new gland ring 
it is not necessary to remove the packing box (1) 
from the rod. The replacement is, of course, 
carried out in the reverse order as shown in dia- 
gram. | 

Two forms of “ locked ”’ piston rods are shown in 
Figs. 154 and 158. The gland packing ring can be 
easily and quickly renewed by removal of the cross- 
head pin in either form. 


38 


The type shown in Fig. 158 is made of solid drawn 
steel tube, which is subjected to a special process, 
rendering it non-corrodable. The surface is highly 
polished, thus reducing friction with the gland ring 
to a minimum. 


ROLLING RING AND BALL VALVE. 


WHEN putting a rolling ring on to a piston in 

the brake cylinder care should be taken that it 
is not twisted. Around the ring will be found a fine 
seam-line, which should lie evenly and horizontally 
all round when in the groove. Fig. 15c shows part 
of the piston containing the ball valve and position 
of the rolling ring, when the brake is being applied, 
the piston moving in the upward direction. 

The ball valve in the piston is entirely cut off as 
soon as the piston is moved in the upward stroke, 
by the hole feeding the ball valve moving to the 
other side of the rolling ring. Thus the ball valve 
cannot in any way be affected by external forces. 
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The function of the ball valve is simply to establish 

communication between the vacuum chamber and 

the underside of the piston, when the pressure in 

the former exceeds that in the lower portion of the 
cylinder. 
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The action of the valve is as follows :—When a 
vacuum is created by the ejector on the engine, 
suction takes place, and the air is withdrawn from 
the bottom side of the piston, and also from the 
vacuum chamber above, past the ball valve on the 
piston, causing the valve to lft off its seat and estab- 
hshing direct communication between the train 
pipe, vacuum chamber and top of the piston. 
Directly air is admitted into the train pipe, this 
valve is retained on its seat by the atmospheric 
pressure upon it. Air can now only find its way 
into the bottom of the brake cylinder, thus forcing 
up the piston and applying the brakes through the 
medium of the brake shaft, pull rods, levers, etc. 
The function of the valve is, therefore, to obstruct 
the connection between the vacuum chamber above 
the piston, and the spaces below, which 1s in direct 
connection with the train pipe. 

The interior of the cylinder is best left rough as 
it leaves the lathe with the tool marks on it, as 
the “rolling ring”’ is then compelled to “ roll,” 
and not “ slide,’’ as it might do on a highly polished 
surface. 

It will be noticed on referring to the brake cylinder 
illustration Fig. 10, page 25, that the hole in the 
crosshead on the piston rod H, through which the 
pin passes, securing it to the arm of the brake 
shaft, is not a circular one, but elongated in shape. 
This is to give a half-inch lift to the piston before 
the brake shaft 1s put into action, and allow the 
ring around the piston a limited movement in its 
groove, to enable it to become compressed and 
fori a perfect air-tight fit before om! operat- 
ing the brake lever. 


RELEASE VALVE ON CYLINDERS. 


KI. 16 shows the latest type of reversible release 

valve in section, as fitted to ‘“‘F’’ class brake 
cylinders, see Fig. 13. This valve is supplied to 
cylinders on carriage and wagon stock. Fig. 16A 
shows a section of reversible hose pipe connections 
for engine and tender cylinders. 
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It will be noticed that the release valve is pro- | 
vided with a lever attachment for the purposes of’ 
moving the diaphragm “1” from its seating ring 
“2” when it is required to release the ‘braketaties 
detaching the engine, and the valve will remain 
open until a vacuum is re-created in the train 
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When it becomes necessary to release the brakes 
on any vehicles which have been standing in a 
station, shed or siding with the brakes “ set,”’ it is 
only necessary to operate the lever of the release 
valve; this causes the diaphragm to leave its seat 
in the valve and air passes from beneath the piston 
in the brake cylinder into the vacuum chamber ; the 
hose-pipe at one end of the carriage or carriages 
should be pulled off its dummy, so as to allow the 
air to enter freely and pass to the top 

z=iej Ol the brake cylinder. By this means 
wz the piston of the brake cylinder is 
4 restored to a state of equilibrium. 
The weight of the piston in the brake 
4 cylinder assists to release the brakes, 
4 gexi Hence there is no need for springs on 
#1 @ the brake rigging beneath the carriage 
tr to bring all back to normal position, 
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In most vacuum brake apparatus no “ isolating ’ 
cock is in use as in compressed air systems for 
cutting out the brake apparatus on any vehicle 
when it is defective. 

Should any mishap occur with the brake appara- 
tus on any vehicle on a train, and time does not 
permit of uncoupling and removing it, a temporary 
“cut-out ’’ of service can be made by severing 
the flexible pipe leading from the train pipe to the 
brake cylinder, plugging up the end hanging loose 
by means of a piece of wood driven hard into it, 
so making a through pipe. If time permits and the 
necessary material is at hand a piece of thick sheet- 
ing made secure by means of strong twine should 
form a covering to the wooden plug and pipe. Such 
a defective vehicle should, however, be removed 
from a train as soon as possible and repaired. 


DRIP TRAP AND VALVE. 


‘THE drip-trap and valve shown in Fig. 17 1s 

placed on the engine and generally at the very 
lowest position of the train pipe; a good place is 
at the bottom of the length leading from the 
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ejector. There is a self-acting ball valve fitted to 
the bottom of the drip-trap valve; this ball falls 


See 
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from its seat when the vacuum in the train-pipe is | 
destroyed, and allows any condensed water to 
drain out. 

As a rule little condensed water is found to collect 
at this valve, but 1f there should be any considerable 
amount detected it will be due to a leakage at the 
back stop valve of the ejector. The holes in the 
recess at the bottom of the ball valve of this drip- 
trap valve must be kept clear and free from dirt. 
It is advisable for a fitter to clean these holes 
out occasionally, and make sure the valve is in 
perfect: order: 


PUMPS FOR MAINTAINING A VACUUM. 


ie the United Kingdom several railways employ 
pumps to maintain vacuum. 

The advantage of the pump is that no “live ” 
steam is required from the boiler whilst running ; 
it can be of very simple form, as will be noticed on 
referring to Fig. 18, which shows a section through 
one of those used on the Great Western Rly. It 
is worked off one of the crossheads, generally the 
left-hand, of the engine ; this pump gives very little 
trouble in working and maintenance. 

The pump has its disadvantages, one being that 
at times it creates an excessive vacuum which 
necessitates a relief valve on the train-pipe. A very 
high vacuum further interferes with the use of the 
Passengers’ Alarm Signal, as will be explained later. 

The relief valve should not allow the vacuum 
to exceed 20”, thus preventing it becoming excessive. 

If a pump is found to leak or is faulty in its action, 
it is best to stop the branch pipe at the joint nearest 
to the pump or the one on the train-pipe, and then 
use the large ejector only to maintain the vacuum. 
Sometimes the packing of the glands is at fault ; 
this should be attended to on shed days. 

The pump should be lubricated with a fine 
oil, the same as is used for the discs on the 
ejector. No tallow or any thick lubricant should 
be used, as it may get into the train-pipe, and in 
time find its way to the cylinders. 
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GUARD’S VAN VALVE. 


N illustration of this is given in Fig. 19. The 
restricted size of the hole B prevemteiae 
vacuum in the upper chamber C being rapidly de- 
stroyed when air is suddenly admitted to the train 
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pipe. Under these circumstances the pressure of 
the atmosphere will force up the diaphragm A, and 
open the valve D, assisting the access of air to the 
train pipe. 

For ordinary service applications the valve will 
remain closed as the vacuum in the upper chamber 
will be slowly destroyed by leakage of air through 
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the small hole ; the weight of the valve D will keep 
it closed. The valve is usually fixed either against 
the end of the brake van (inside) or against one of the 
partitions in the van, within easy reach of the guard. 
_ The latter position is chosen if the guard’s compart- 
ment is in the centre of the vehicle. 

The action of this valve should be tested to make 
sure the diaphragm is free before any long run of a 
train is undertaken, although it rarely gets out of 
order, and is seldom used as compared with the 
other working parts of the brake; it is advisable 
therefore to test it. 

Care should be exercised when fixing and fitting 
the valve up to see that the connection from the 
vacuum chamber at the top of it to the vacuum 
gauge is securely made. A small leakage there 
will prevent the degree of vacuum being correctly 
registered by the pointer on the dial of the gauge, 
and the guard consequently does not know the 
exact vacuum existing in the train-pipe and brake 
apparatus. 

The air-holes surrounding the inlet or applica- 
tion pipe should be clear from dirt, and it is as 
well to provide a shield for this, the same as on 
the ejector, but care should be taken to fit the 
shield so as not to interfere with the movement 
of the application handle, and prevent air from en- 
tering freely when required. 

Instructions as to the use of this emergency 
brake valve should be printed and placed in such a 
position that guards and shunters may read and 
understand how to use it. 

The rubber diaphragm should be changed at 
intervals as it becomes distorted and may stick. 

It should also be mentioned in connection with 
the emergency brake valve that the more brake 
vans there are in a train fitted with this, the more 
sensitive the action of the brakes becomes, and 
the more rapidly the brakes will operate, for each 
valve will automatically open and freely admit 
air to the train pipe as soon as the equilibrium 
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of the diaphragm is sufficiently afiecteqa 1 ie 
whole of these van valves should instantly act on 
a “‘full” application being made by the engine- 
man, the parting of the train, or the hose-pipe at 
the end of the last vehicle of the train coming off its . 
dummy. 


GUARD’S APPLICATION AND VAN VALVE. 


[’ view of the increased volume and speed of 

traffic working, it has been found advantage- 
ous to put in the hands of the guards of the trains, 
power to gradually apply the continuous brake 
without necessarily making an ‘‘ emergency ” applica- 
tion. As previously described, the existing van 
valve is so arranged that by depressing the handle a 
valve is opened, making a full application of the 
brake ; also when the driver makes a full application 
from the locomotive, the van valve automatically 
opens and admits air into the train pipe at each van 
valve in the train, thus increasing the rapidity of 
application. In the improved combined applica- 
tion, van valve and gauge, it will be seen from Fig. 
19a, the application valve has a small disc, with a 
handle by which the guard can conveniently regulate 
the admission of air to the train pipe, through a 
special nozzle, which is so arranged that, when 
working between the stop and the centre notch there 
is no possibility of an emergency application being 
made, whereas beyond the centre, a full applica- 
tion is always secured, at the same time, the 
automatic feature of the valve is retained for 
emergency use. 


DIFFERENTIAL VALVE FOR OPERATING 
AIR AND VACUUM BRAKES. 
TPH valve is shown in Fig. 20. It is fitted on 
locomotives equipped with air pressure brakes 
and working vacuum trains, and is intended to 
enable the driver to apply the air brake on the engine 
simultaneously with the vacuum brake on the train. 
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It is fixed between the ejector and the train-pipe, and 
its action is as follows : The piston in the body of the 
valve is 24” in diameter, therefore, when the ejector 
is at work (producing a vacuum of, say, 20”) the total 


Fic. 19a. 


pressure due to the atmosphere having access through 
the holes on the left side of the piston will be approxi- 
mately 40lbs., the seating of the valve is 2” in 
diameter, and assuming the pressure in the com- 
pressed air brake pipe to be 80 lbs. per sq. in., there 
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will be a total force of 24-5 Ibs. only acting against 
AO Ibs. on the piston ; it is, therefore, obvious that 
the valve will remain closed until the vacuum is re- 
duced by the admission of air into the train-pipe 
in which case the valve will be opened and the com- 
pressed-air brake applied by the escape of air from 
the train-pipe through the small holes provided. 
When the vacuum is restored the valve, assisted 
by a spring, closes, this spring can be adjusted by the 
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set screw which projects through the valve casing 
at its side. A cock is provided for this differential 
valve for shutting off the connection between the 
two brake systems. By using this valve in combina- 
tion with an ejector an engine fitted with the com- 
pressed-air brake can work a train equipped with 
the vacuum brake. eee 


RAPID-ACTING VACUUM AUTOMATIC BRAKE. 


a0 convert the ordinary automatic arrangement 

of brake into a rapid action system several 
devices have been introduced. One form of valve is 
shown at Fig. 21, which is fitted on the upper side 
of the train-pipe as near as it can be conveniently 
placed to the brake cylinder, and connected to the 
release valve of the cylinder in the usual way, 7.¢., by 
a flexible pipe. 


Fic. 21. 


The normal or “‘ running ’”’ position is shown by 
Fig. 21. The vacuum is maintained on the under- 
side of the valve A, and at the top side of the dia- 
phragm B, through the passage C, the atmospheric 
pressure being free to act through the clappet D 
between the valve A and the diaphragm B; on 
account of its excessive area the valve A is held 
tight to its seating. 

When rapid action is required, and air is suddenly 
admitted to the train-pipe by the manipulation of 
the driver’s valve, guard’s valve, or by parting of the 
train, valve A lifts and air entering through the 
clappet D is allowed to pass full bore direct from 
the atmosphere to both the brake cylinder and the 
train-pipe. Immediately the brake is “full on” 
the valve falls to its normal position by its own 
weight. 
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To obtain a graduated application of the brake, 
air in moderate quantities is admitted to the train- 
pipe, and the area of the passage around the peg 
C is so proportioned that it will allow the necessary 
amount of air to enter the brake cylinder, and so 
tend to obtain simultaneous action of the brake on 
every vehicle throughout the train. 


The clappet D performs three functions :— 


Ist 


2nd. 


Srd. 


It prevents dust accumulating in the 
valve casing, keeping it perfectly clean, 
as it always rests on its seat (except 
during an emergency application), see 
Pig 2h. 

In case of.a leakage, either in the dia- 
phragm or seating, the clappet can be 
shut down by means of a lever E, and 
thus an air-tight brake insured until 
such time as the valve can be attended to. 
It allows of the same apparatus being used 
either as a ““ RAPID-ACTING”’ or an © OR- 
DINARY ”’ vacuum automatic brake. In 
the former case the clappet valve is free 
to work, as shown in the drawing, and in 
the latter the valve is he!d upon its seat by 
means of the lever. 


This “ Rapid-acting’”’ vacuum automatic brake 
is specially adapted for long passenger, goods and 
mineral traffic, for which it is specially recom- 


mended. 


- 
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RAPID ACTING VALVES OR “ ACCELERATORS.’’ 


TT HE rapid-acting valve or “accelerator”’ is 

made in three forms—Types E and Q, as 
already described, which can be fitted on the train- 
pipe or on the syphon seating leading direct to the 
cylinders, and Type B, Fig. 23, which is intended to 
be fitted on the “‘ swan neck,’’ or elbow of the ver- 
tical portion of the train ppe. In this position it is 
well away from dust thrown up by the train, but it is 
not always convenient to have it high up, owing to 
vestibule doors, etc. 

The sectional views of the two types show the 
construction clearly. Creation of vacuum in the 
train-pipes exhausts the upper chamber “A” 
by way of a groove in the valve spindle. 

The valve “B”’ is kept closed by the combined 
action of the spring and the atmospheric pressure 
on the valve itself. 

Upon an emergency application of the brake 
being made by admission of air to the train-pipe 
the valve ‘““B”’ is lifted and additional air is there- 
fore admitted, which rapidly destroys the remaining 
vacuum in the train-pipe and cylinder. 

The valve closes automatically by the destruc- 
tion of the vacuum in the upper chamber “A” 
which takes place by the leakage of air through a 
groove in the valve spindle, thus the lifting action 
of the atmosphere acting on the diaphragm is 
removed, and the valve closes under the action of the 
spring. 

The type “ QO” quick service valve has been intro- 
duced for equipping each vehicle of a train, a quick 
application of the brake is secured both in emer- 
gency and ordinary service applications. The 
device is so designed that when the driver opens his 
valve fer a service application, which reduces the 
vacuum in the train pipe by a certain amount, the 
valve in the accelerator on the first vehicle auto- 
matically opens a communication to the atmosphere, 
which admits a certain amount of atmospheric 
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pressure, and this additional reduction of vacuum is 
sufficient to quickly communicate the same effect to 
the succeeding vehicle, and so on ; each accelerator 
in succession comes into action automatically 
throughout the train, and causes a very rapid trans- 
mission of change of pressure along the main conduit. 


Pic. 23. TYPES: 


These valves are so constructed ,however, that they 
only remain open sufficiently long to allow the 
required reduction of vacuum to be passed on to 
the next valve in succession, when each in turn 
automatically opens, closing again after having 
admitted the requisite atmospheric pressure to 
partially apply the brakes with rapidity and regu- 
larity throughout. 


o4 


If any further or increased brake power is re- 
quired, a further reduction of vacuum by the driver 
again brings these accelerators into action, and 
this may be repeated until the vacuum in the main 
conduit is nearly destroyed. As these particular 
valves open and close in a definite period of time, 
they would not exert sufficient influence, in the case 
of an emergency application, to fully set the brakes, 
and they are, therefore, augmented by the more 
powerful emergency :valve. (Class, yee 
only opens on a sudden and large reduction of 
vacuum, produced by a sudden emergency applica- 
tion of the driver’s valve, and remain open during a 
sufficiently long period to meet the necessary re- 
quirements. 

It is stated with an ordinary service application 
of the brake, on a train of sixty vehicles, equal to 
1,800 feet in length, travelling at forty miles per 
hour, all fitted with ‘“‘ accelerators,’ the time re- 
quired to set the brakes was only three seconds, 
whereas with the same train without the “ ac- 
celerators ’’ the time taken was thirty seconds. 

With the emergency application with same par- 
ticulars as above,.time required to set the brakes 
was only five and a half seconds against fifty seconds 
without ‘ accelerators.”’ 

The following figures show the comparative length 
of time “ with’’ and “ without ”’ accelerators that 
it takes for change of pressure to take effect on 
the 30th and 60th vehicle after the application of 
the driver’s valve :— 

30th 60th 
Vehicle. Velie: 
seconds. seconds. 
Without accelerators emer- 
gency application fe pears OFS) 14 
With do. Os Memes 2 

The fittings of these accelerators on odd, or a 
few vehicles in a train only, will neither cause 
trouble nor objectionable results in working. 


CLAYTON-HARDY RAPID-ACTING VACUUM 
AUTOMATIC BRAKE. 


"THE most important users of the vacuum auto- 

matic brake on the Continent of Europe are 
the Austrian Railways, and in the standard 
equipment adopted thereon there are some diver- 
gencies in details from the standard used here which 
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are interesting. The more particular items are 
the-eequickwciine Sand the, } release sy valves. 

Fig, 24 illustrates the quick-acting valve ¥in 
section. It consists of a case (1) with a seating 
on which rests a hollow valve (2), supported by a 
flexible diaphragm (3). The valve body possesses 
a larger annular seating at the bottom (4) than at 
the top (5), and the upper portion of the chamber 
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in which it operates is connected with a small 
auxiliary reservoir through the pipe shown. The 
flap valve (6) is provided: as in the British pattern 
to admit air from the atmosphere for rapid action, 
and it can be locked down when required in the 
usual manner. An additional feature is the filter 
(7), through which air is drawn to operate the brake 


when valve (6) lifts.. It will be noticed that the 
branch connection to the brake cylinder is made 
through a port at the side of the casting and not 
direct. A perforated metal washer is located at 
the neck to prevent too rapid an application of the 
brake on any one vehicle; this throttles the ad- 
mission of air to each cylinder, and thus “jerky ”’ 
action through a train is avoided. 

Fig. 25 shows the “ release’’ valve, which has 
an inclined flap-valve covered by a_ well-fitting 
cap. This is a good form of valve for its purpose, 
but two have to be provided for each vehicle (one 
on each side) as compared with the one central 
valve with chains or wires to operate it adopted 
in this country. 


, 
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A sectional view of the brake cylinder is shown 
in Fig. 26, and the complete equipment for a pas- 
senger vehicle is given in Fig. 27, the references at 
the toot explaining the different parts. 

As an instance of the rapidity of action of this 
arrangement of the vacuum automatic brake it has 
been found that on a train, the main train pipe of 
which measured 902 ft. long, the quick-acting valve 
of the last carriage commenced to work in one second 
after the brake was applied from the locomotive 
by the driver with a vacuum of 204-ins. 
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Trials with a goods train, consisting of 70 four- 
wheeled wagons and five four-wheeled carriages 
(for observation purposes) fitted with this form of 
brake, proved that the quick-acting valve on the 
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last vehicle began to act in 2;% seconds from the 
time of application from the engine. The train pipe 
from the ejector to the dummy of the last vehicle 
measuring 2,632 ft. long, a rapidity of transmission 
of nearly 1,200 ft. per second was thus secured. 
The train weighed 1,196 tons, including the ten- 
coupled locomotive. 


‘* HIGH - SPEED’’ VACUUM AUTOMATIC 
BRAKE. 


"THE high-speed vacuum automatic brake has 

been working both in this country, on 
the Continent and in India for some considerable 
time past. 

Stops made with this brake have been at least 
25% quicker than with the ordinary automatic 
brake. 

It has been found with trains travelling at a 
high rate of speed that the pressure of the brake 
blocks on the wheels may be anything between 100 
and 120% of the pressure between the wheels and 
the rails at. the time of the application of the 
brake ; it is, therefore, necessary that the brake 
block pressure should be eased off automatically as 
the speed of the train decreases. 

The Vacuum Brake Company introduced the 
arrangement illustrated in Fig. 28, which diagram 
shows the complete apparatus including the rapid- 
acting valve for a carriage. A high vacuum of 
22 ins. or 24ins. is recommended for this arrange- 
ment. The details of the apparatus are as fol- 
lows :— 

The brake cylinder does not differ materially 
from the one in general use except it is of larger 
diameter, vzz., 21 ins. for heavy vehicles. 

A “ High-speed ball valve ’’ is bolted on to the 
bottom of the brake cylinder (in position occupied 
by release valve). 
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Fig. 29 is a section of this valve in the “ running 
position.” The large passage in the valve casing 
is in communication with the bottom of the cylinder 
and the train-pipe ; the small passage is connected 
with the top of the cylinder and vacuum chamber. 
The underside of the diaphragm shown at the bot- 
tom of the valve is in connection with the at- 
mosphere through the holes provided in same. 

When an application of the brake is made, air 
enters the large passage on its way to the other side 
of the brake cylinder piston, and also slowly finds 
its way into the vacuum chamber through the 
annular passage provided and the small holes in the 
stem of the valve. 

When the vacuum in the vacuum chamber and 
on the top of the diaphragm has been reduced by a 
predetermined amount, the spring asserts its power 
and causes the hollow spindle beneath the ball to 
descend. This movement allows this ball to rest on 
its fixed seating and prevents any further reduction 
of vacuum in the chamber and space above the 
piston. 

The period of leakage is governed by the size 
of the holes provided in the hollow spindle, and the 
spring working in conjunction with the diaphragm 
arrests this leakage at any desired amount. 

It will be seen, therefore, that when an emergency, 
application is made ‘full power will be exerted by 
the piston in the brake cylinder, and that this 
power is gradually reduced as the train comes to 
LESts 

In case of emergency an instantaneous application 
of the brakes on the train is obtained by means of 
the rapid-acting valve placed on the train pipe 
and shown at Fig. 21. 
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POSITIVE ‘*“‘LOAD’’ VACUUM BRAKE 
EQUIPMENT. 


FROM the early days of continuous automatic 

brakes on railway wagons, schemes have been 
devised and trials made in the endeavour to auto- 
matically adjust the range of brake power on each 
individual wagon according to the “load.’’ The 
arrangement, as shown in Fig. 29a, has been intro- 
duced by the Vacuum Brake Company. 

Fig. 298 shows the general arrangement of a four- 
wheeled wagon taring about 10 tons and intended 
to carry a load of 22 tons, details of the brake 
apparatus being shown. 

“A” is an ordinary 18-inch combined cylinder, 
to provide the brake power when the wagon is 
running empty. 

“B” is a 24-inch cylinder with its chamber “ C”’ 
to provide the additional brake power required 
to compensate for the load when it is intentionally 
put into service by operation of special valve “ D”’. 
Both these cylinders are connected up to a common 
brake shaft “E”’, and as the piston rods have 
free ends where they take on to the forked levers of 
the shaft, one or both can exert its pull without 
derangement. Thespecial valve “‘ D’’ is operated by 
hand from either side of the vehicle, to open the 
communication to the large cylinder, but it will 
automatically close when the vehicle has been 
detached from its train after a fixed interval. 

Details of the valve are shown in section, Fig. 
OMe teconsists, 0: a case, Ain which valve 
“B”’ is located, the valve is mounted on a spindle, 
“C”, which has also two diaphragms ‘ D”’ and 
* sattaehed to it; the; spindle has a slotted 
centre part through which rod “F”’ can freely 
pass. Adjacent to the spindle or valve stem “C”’ 
is a second one, “‘G’’, which carries a diaphragm, 
“ H,” and this spindle has a similar slotted aperture 
for the rod “‘ F”’ to pass through. The upper part 
ot the casing is connected up to the vacuum chamber 
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of the second or “load ”’ and large brake cylinder ; 
the valve ‘‘B” intercepts the connection between 
the main train pipe “J” and the branch. 
which leads to the second brake cylinder and its 
Chamber; the springs on the spindle ‘‘G”’, and 
rod “ F’’, are intended to bring those parts back 
to normal when the valve and its “lock” are no 
longer under the influence of vacuum. 


THE OPERATION OF THE “LOAD”’’ VALVE. 


When it is desired to put the second cylinder into 
operation on a loaded wagon, the rod “F”’ is 
pulled over by manipulating the lever provided on 
both sides of the wagon. As “ F”’ moves in the 
direction of the arrow, the incline “ L’”’ will lift 
the spindle “C”, and with 1t the valvega@gias 
establishing connection through the branch from 
the train pipe to the second or additional brake 
cylinder ; the movement of the rod “ F'”’ has also 
lifted the spindle “‘G ”’ in similar manner, while the 
tooth “‘M’”’ falls behind the notch “N”’ holding 
the rod “‘ F”’ in the extreme position it has been 
pulled to. If now vacuum be created in the train 
pipe the second or “‘load”’ cylinder will also be 
exhausted through the branch opened by the 
valve ‘‘B’’. As the upper part of the valve cham- 
ber ‘‘ A’”’ is in connection with the chamber of the 
second cylinder, this will also be subjected to vacuum 
with the result that the diaphragm “ D”’ will be 
held up by the pressure of the atmosphere below 
it, and with it the valve “ B.” The diaphragm 
““H’”’ will also be: affected, and it will liit=the 
spindle “‘ G’’ releasing the tooth “ M ”’ from behind 
the notch “ N’”’, but bringing up the faces @ ara 
the level of the underside of the rod “ F”’ to move 
to the right until it is stopped by the tooth. It 
will be held in this position so long as vacuum is 
maintained in the upper part of the valve casing 
and the chamber of the second cylinder. Both 
cylinders of the brake apparatus are now in opera- 
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tion, and a braking effect secured in suitable 
proportion to the gross weight of the wagon. 

As long as an engine is attached to the train and 
vacuum maintained, the apparatus will remain as 
“set.’’ In fact, it will continue to be so until the 
vacuum in the chamber of the second cylinder is 
destroyed by “ leaking off ’’ or intentional release. 
When this latter condition occurs, the spindle 
“G,” with its stop “ O,” will fall by gravity, per- 
mitting the spring to throw the rod “ F”’ back to 
#5 normal or “empty” position. The spindle 
“C” and valve “‘B”’ will also fall and close the 
communication from the main train pipe to the 
second or ~ load’’ cylinder: The “load ’’- brake 
cylinder will not operate the brakes until such 
time as additional power is again required, when 
the valve must be reset by hand. 


HOSE-COUPLINGS, DUMMY PLUGS. 
TRAIN-PIPE, &c. 


"THE hose-couplings attached to the train pipe 
at the end of each vehicle require attention 
and care. They are of various lengths to suit 
special circumstances, generally from 22-in. to 
27-In. They are made of a mixture of rubber and 
canvas cloth, wired at intervals of one inch, inside 
and out, togive stability. It is seldom that leakage is 
found in the hose-pipe itself, but generally at thejoint 
of the hose and coupling casting or at the top, where 
the clip secures it to the bend or “‘ swan-neck”’ of the 
train pipe. The bends are usually made of cast iron 
or brass and are screwed to the top of the train pipe. 
Sometimes the hose pipe is found very stiff and 
not as pliable as it should be, due, no doubt, to the 
rubber mixture in the hose-coupling losing its 
durability from want of use; rubber, as a rule, 
lasts longer when in continual service. A cure for 
this stiffness is to wet the hose in hot water. 
The coupling heads or ends which form the con- 
nection between two carriages are two castings ex- 
actly alike, having horns at the bottom and lugs and 
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slots at thetop. These castings may be either of cast 
or malleable iron, the latter being stronger and more 
durable; they are strongly wired on to the hose pipe. 

Breakages of these couplings are not frequent, 
they being strong enough to stand ordinary wear 
and tear for some time. They should not be left to 
swing loose when uncoupled, but placed on the 
dummy plugs. 


See ee ee ew 


Fic. 30. 


On British and Continental railways using the 
vacuum automatic brake the dummy plug is fixed 
to the train pipe just above the bend (about 12in.), 
coming from under the body of the carriage, as 
shown at A, Fig. 30. It is made of cast iron, se- 
cured to a wrought iron band passing around 
the train-pipe. Its use, as already explained, is for 
the retention of the flexible hose-couplings when 
they are not in use, or form the end of the train-pipe. 
On the Indian and some other railways the hose is 
arranged differently, as shown at B, Fig. 30, and in 
this case the plugs must have “ horns ”’ correspond- 
ing with the couplings to secure the hosepipe from 
falling off, as there is no tendency to “ spring ”’ the 
pipe on as in the British pattern of coupling. 

Grease should not be allowed to get on the plugs, 
and they should be kept clean so that no dirt cling- 
ing to them may get “ sucked” into the train pipe 
when a vacuum is created. Small particles of dirt 
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accumulate: very quickly, and often lead to trouble 
in the working parts of the brake. Regular in- 
spection of the couplings is desirable. 

The couplings are rendered airtight by rubber 
washers and continuity of vacuum throughout the 
train-pipe can only be secured by all hosepipe con- . 
nections between engine and vehicles being properly 
coupled up and the pipe at the rear of the train being 
correctly placed upon the plug provided for this 
purpose. : | 

In coupling and uncoupling care must be taken 
that the rubber washers are not displaced or lost. 

The vacuum in the train-pipe must be destroyed 
before vehicles are uncoupled ; neglect of this pre- 
caution leads to the washers being torn from the 
grooved recesses which retain them. To couple the 
hosepipes they must be taken one in each hand and 
lifted sufficiently high to hook the bottom horns of 
the couplings together first, and then when lowered 
the top horns of the couplings will fall in the slots. 

To uncouple the hosepipes they must be lifted 
straight up, when the horns at the top will come out 
of the slots and the couplings will separate. 


TESTING THE BRAKE APPARATUS FOR LEAKAGE, 


To test for leakage, first create vacuum, then shut 
off the ejectors and note if the gauge needle falls ; 
if tight and correct, apply the brakes. If the 
vacuum reservoir finger drops to zero instead of 
remaining between 10 and 15 ins., the leakage may 
be due to the following causes : Dirt in the cylinder 
release or ball valve, damaged rolling ring, or leak- 
age in the pipes leading to the reservoir. If the 
brake does not leak after application but does before, 
examine the drip valves, piston rod bush, applica- 
tion valve, train pipe, and pipes to the bottom side 
of the cylinder. 

When making an examination for a leak a ready 
means of detecting it is to apply a piece of lighted 
tar band, or other flame, to the suspected fault, 
and the suction will draw the flame. 
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AUTOMATIC STEAM BRAKE VALVE. 


Ts valve, which is shown at Fig. 31, is designed 
for use in conjunction with the vacuum auto- 
matic brake when the engine or engine and tender 
is fitted with a steam brake, and its object is to 
apply the steam brake on the engine at the same 
time as the vacuum brake is applied on the train. 

Its automatic action depends upon the vacuum 
brake, and is as follows:—When a vacuum is 
created in the train pipe, the chamber on the inner 
side of the vacuum piston is also exhausted, through 
the port; this causes the piston to move inwards, 
as 1t is affected by the pressure of the atmosphere 
on its outer side, and by means of the lever it 
forces down the steam piston upon its seat and 
shuts off the supply of steam. The valve is now in 
the “off’’ or running position, as shown in the 
diagram. 

When the vacuum brake is applied by the ad- 
mission of air to the train pipe, air is also admitted 
to the chamber—not by the port, which is immedi- 
ately sealed by the action of the incoming air on 
the ball, but through the small feeding hole, and, 
the pressure on either side of the vacuum piston 
being gradually equalized, a point is reached when 
it can no longer resist the counter pressure of the 
steam piston; the latter is forced outwards and 
steam admitted by the passage to the steam brake 
cylinder, to operate and apply the brake. 

The release of the steam brake takes place auto- 
matically, and is controlled by the vacuum brake, 
the re-creat on of a vacuum in the train pipe again 
exhausting the chamber, the action first described 
is repeated, and steam shut off. The steam left in 
the brake cylinder and the connections therefrom 
passes through an exhaust port and a_ second 
passage, which is in communication with the ex- 
haust barrel of the combination ejector by means 
of a hole provided for it. 

It may be noticed from the drawing that the 
piston is so formed that steam is prevented from 
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passing to the brake cylinder until the exhaust 
port is shut off, and that at the same time as the 
steam passes to the cylinder it reaches the top of the 
piston, the effective area of which is equal to that 
of one end, thus putting the complete piston in 
equilibrium, after which its movement is con- 
trolled by the varying amount of vacuum in the 
train pipe and the chamber, acting in similar manner 
to a reducing valve, gives an application of the 
steam brake proportional to that made by the 
vacuum brake. 

A diagonal hole prevents pressure accumulating 
on the side of the piston from leakage, which 
would disturb its equilibrium. 

When the ejector is closed the steam valve is kept 
shut by a trigger being hooked over a pin. It 
is so arranged that it is impossible to hold this 
lever when the vacuum is created in the chamber 
already referred to, for it will be observed that the 
action of hooking the lever pulls out the piston 
through the medium of a catch; on a vacuum 
being created the piston is forced back, and, pressing 
upon the catch, unhooks the trigger and leaves the 
leverinee. 3 


PASSENGERS’ COMMUNICATION AND ALARM 
SIGNAL APPARATUS. 


1G 31a shows the valve-box of this apparatus 

fitted in the centre and nearly at the top of one 
end of a carriage. Connection with the vacuum 
brake apparatus is made from the top of the bend 
of the train-pipe and at one end of the carriage by 
means of a 2” pipe. This pipe, like the brake 
train-pipe, is exhausted; the end of it terminates 
in the valve-box with a 2” nozzle, over which fits a 
leather cap secured to the metal flap working on a 
spindle and passing through the valve-box. This 
spindle is fixed to cranks enclosed in a suitable 
case at each side of the carriage, which, in their 
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turn, are secured to the chains passing along the 
cornice in each compartment. The chain is made 
tight by means of an adjustable nut and screw fixed 
to the opposite end of the carriage to that on which 
the cranks are fixed. 

The chain, on being pulled down from its normal 
position, operates the cranks and discs attached 
to the spindle passing through the valve-box, 
the spindle on revolving causes the flap to come 
away from the nozzle of the auxiliary pipe leading 
from the train-pipe, and the discs to revolve into 
a vertical position, the latter showing the guards 
at once from which carriage the alarm has been 
given. The flap on coming away from the nozzle 
in the valve-box allows air to enter the train- 
pipe; the vacuum is consequently partially des- 
troyed, and the brake applied to a sufficient extent 
to warn both guards and engineman that an alarm 
has been used. 

If the alarm has been raised at some very incon- 
venient part of the journey, such as in a tunnel, the 
engineman would keep the brakes partially off by 
opening the large ejector sufficient to prevent the 
train from being brought to a standstill, and proceed 
until a convenient stopping place be reached. If 
the alarm has been raised near a station at which 
the train was not booked to stop, it might be brought 
to a standstill there, but the engineman generally 
uses his own discretion as to what he should do, 
but the instructions issued are to the effect “ that 
he is to as speedily as he can bring the train to a 
standstill at some convenient place, and to remain 
in such a position until the guards notify him that 
he may proceed.”’ 

To return the flap in the valve-box to its normal 
position, the disc is turned from the vertical 
to the horizontal and normal position, enabling 
vacuum to be re-created and maintained. A good 
plan is to provide the spindle acting on the cranks 
and discs with a chain and handle hanging down at 
the end corner of the carriage, thus enabling the 


ae ee ek 


> my 


| Co DUPLEX VACUUM GAUGE 
ENGINE EQUIPMENT i 


STEAM & AIR VALVES 
(> Ae) 
SNIFTING VALVE (ops Le 
SET TO 20” A i we Ye 
EXHAUST TO SMOKEBOX e-O ae aoe OE Ne Pee ReE eCOCKS 
i, a 
COCK | Ld ; Wy I 
RETAINING VALVE TEST CONNECTION ey oe 
UT eR PUMP. LUBRICATOR@& 
PEPPERBOX VALVE Nooo \ | e 
SET TOoz22" = o 


4 


= \\\ Be PePPERBOX VALVE ir | qT ENUER EQUIPMENT 
RETAINING VALVE ep Aes | a ¢ SET TO 29" 
300, y) senile! 

ef= ak 


fh 
i \ ATTACHMENT ] 
ls TO CROSSHEAD 


ie 


ne 


i 
™ 


NON RETURN VALVE 
{= WITH 4 HOLE 


l 
Eo} 


= 
TENDER X _ 
| BRAKE CYCINDER| “I ities 
Oly x =i ~ | Jk TT \ 
il | n ile Sea nas a 2 
leans —) NON RETURN VALVE 
Ss] WITH 3 HOLE 
ti. 
HORIPTRAR 


NOTE:- TRAIN PIPE MUST FALL FROM 
EJECTOR & FROM BACK OF 
TENDER TO DRIP TRAP WITHOUT 
SAG OR POCKETS OF ANY KIND 


CARRIAGE  €} EQUIPMENT 


VACUUM GAUGE 


lence WAGON EQUIPMENT 


C mytan 


Wy 


pe aa: 
res / WESTINGHOUSE 
lefty = COCK 
ci 
== 


anil 
DIRECT ADMISSION eu 
Ea / VALVE a 


(eee Ne ap irilave 
- me =e, 
aa : 
ALI 


EL LI 
RELEASE een BRAKE 
=e aa) 


PLAIN ELBOW 


5 Ve 
UIAGRAM OF VACUUM BRAKE 


Jey BY 


To face page 75. 


79 


guard to restore the discs to their normal position 
without mounting the footboards for the purpose. 

If in working this alarm signal it is found to have 
little effect when an excessive vacuum is being 
maintained the best way to overcome the fault is to 
enlarge the nozzle of the auxiliary pipe, thus giying 
a larger opening for air to enter. 

It is as well to test the alarm signal from time 
to time to insure its being in proper working con- 
dition; to do this, the brakes on the train must 
be “ off’? and not “on,” and the engineman and 
guards, on observing their respective vacuum 
gauges, can at once see whether any effect has 
been made. These tests can be carried out before 
setting out on the journey, by one of the guards 
entering a compartment and pulling down the 
chain. The vacuum registered on the dial of the 
gauges should be considerably reduced as soon as 
the flap has been withdrawn from its seating in the 
valve-box. 

Experiments have been made in painting the 
discs of the alarm signal with a luminous paint 
so as to enable the guards to see from which carriage 
the alarm has been raised at night. 


VACUUM AUTOMATIC BRAKE ON THE GREAT 
WESTERN RAILWAY (England). 


"THE Great Western Railway have adopted a 

modified form of vacuum brake. Fig. 32 
shows the general arrangement of equipment on the 
engines, tenders, carriages and waggons. 

The steam and air valves are placed in the cab, 
but the ejector (1) Fig. 32a, is outside on the right 
hand side of the fite box, the exhaust pipe (2) from 
which passes along the outside of the boiler to the 
smoke-box, an air pump is used to maintain the 
vacuum while running, the piston rod being attached 
to the crosshead. 

It will be seen from Fig. 32 two brake cylinders 
are used on the engine, a separate one for the bogie 
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The.“‘ snifting *’ valve is used on engines working 
vacuum goods trains only. The brake cylinders, 
Fig. 32b, on’ the carriages and wagons ‘are of the 
“combined ” type with release valves attached. 

It will be noticed from the figure that no rolling 
ring is used,*an indiarubber band round the piston 
takes its place. Six holes are provided in the 
piston head ; these form the necessary connection 
between the top of the cylinder or vacuum chamber 
and the under-side of the piston. When vacuum 
is created, the vacuum ‘chamber is exhausted 
through these holes, past the rubber band. 

The pump employed ‘on the G.W.R. for working 
and maintaining the vacuum has been previously 
illustrated and described. | 


Fic. 32b. 
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VACUUM AUTOMATIC BRAKE ON THE 
MIDLAND RAILWAY (England). 


“THE Midland Railway has an automatic steam 

and vacuum brake of particular design, so 
far as the ejector and driver’s application valve are 
concerned. Fig. 33 shows the complete arrange- 
ment of this equipment on the engine, including 
the ejector driver’s disc valve and vacuum control 
for steam brake, and engine steam brake cylinder, 
together with the pipe connections. Al] the other 
fittings are standard type. Driver’s application 
handle has two positions, “‘ on ”’ and “ off.’ In the 
diagram it is shown in the “ off ”’ position. 

Dealing with the operation of the driver’s disc 
valve the vacuum piston is subjected to the exhaust 
action of the ejector, and is kept in the position 
shown by the pressure of air behind it, this is ad- 
mitted by grooves in the stem of the valve. The 
brake is operated by moving the application handle 
from right to left, thus admitting air in the train to 
pipe through the disc valve, of which the front 
elevation is illustrated, also the ports. When the 
operating handle is moved, the steam brake is also 
applied on the engine and tender through the 
medium of the vacuum piston, and steam valve 
which are both attached by means of a lever. The 
vacuum in front of the piston is destroyed by the 
air in the train pipe reaching the front chamber, 
and thereby moves outwards at the same time, 
causing the connecting lever to move and open the 
steam valve. When it is desired to release the 
brakes, a vacuum is created by exhausting air from 
the front of the vacuum piston, and the pressure of 
atmosphere acts upon the piston which forces it 
inwards, and so, by means of the connecting lever, 
closes the steam valve. Exhaust steam from the 
brake cylinders on engine and tender is conducted 
away by means of a pipe at the back of the steam 
valve to the atmosphere. 
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The combined large and small ejector “‘ Dread- 
nought ’’ type is placed on the right-hand side of 
_the boiler near the smoke box end, and is operated 
from the cab by means of a rod, which, when it is 
required to operate the ejector is pulled, thus 
opening the large ejector steam valve. Any steam 
leaking through the large ejector steam cock will, 
when the large ejector is not at work, travel with 
the air current in the direction of the arrow, or 
will pass as water through the drip pipe. Any 
leakage past the valve between the air lock and 
the main train pipe will be air entering through 
the air nozzle at A. 

On the main train pipe a relief valve is fixed to 
limit the vacuum to 21 inches. The valve seating is 
kept in position by means of the spring as shown, 
and in the event of an excess vacuum in the train 
pipe above 21 inches, this valve will lift, and so 
automatically control the vacuum. 


80 


LONDON AND NORTH-WESTERN VACUUM 
AUTOMATIC BRAKE. 


THE London and North- Western Railwae have 
adopted “sacks ’’ of the diaphragm type, Fig. 

34, one. on the engine and one on the. tender, a 
reservoir also being carried on the latter for retaining 
a reserve of power to both mentioned “‘ sacks.” 

The vacuum is created: by.an ejector and main- 
tained when the engine is running by a pump. 

When the brake is applied a valve automatically 
cuts the pump off the “train ”’ side pipe and throws 
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It over to the “sack” and “reservoir ~ side of 
engines, thereby maintaining a good reserve of 
brake power until the engine is brought to rest. 
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Two equilibrium valves, one on the “ train ”’ side 
and one on the “ sack ”’ side, are used on the engine, 
for the purpose of maintaining the vacuum at a 
constant height, which is 20 inches. 

The ejecter employed on the L.> & NW 
shown in section, Fig. 35. 

The carriage brake cylinder is illustrated at 
Fig. 36, and differs from the usual standard brake 
cylinder in many important essentials. The brake 
cylinder is called a “ sack,’’ and resembles to some 
extent the “ Hardy ”’ brake cylinder formerly used 
in conjunction with obsolete forms of vacuum 
brakes in this country. It is placed horizontally 
and not vertically on the carriage under-frame. It 
is double acting, and pulls direct on to the brake 
rigging from each end. The diaphragms in the 
cylinder are made of rubber sheeting. 

Each carriage has an automatic controlling valve, 
similar in design to the standard pattern. A pipe 
leads from the ball valve casing to the centre of the 
brake cylinder at A, and another connects the 
former to each end of the brake cylinder at BB. 
Whilst a vacuum is being maintained air is with- 
drawn from both ends and from the middle of the 
sack, holding the diaphragm in equilibrium. When 
the vacuum is destroyed in the train pipe, air is 
admitted to the ends of the brake cylinder, but is 
prevented from entering the central chamber by the 
action of the ball valve. To release the brakes, the 
air is again exhausted by means of the ejector, and 
the diaphragms return to their normal position by 
aid of powerful spiral springs placed inside the brake 
cylinder surrounding the piston-rod. The piston- 
rods move freely in the boss of the stays that support 
and strengthen the sides of the cylinder. 

Whilst on the London and North-Western Rail- 
way stock this “sack ”’ cylinder is used, standard 
brake cylinders are used on nearly all the vehicles 
of the West Coast Joint Service. 
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VACUUM AUTOMATIC BRAKE ON 
THE L. & Y. RLY. 

PTHE Lancashire and Yorkshire Railway use. 

the standard type of Combination Ejector, 

but the brake cylinders are of the diaphragm type, 

although just a few are still fitted with rolling ring 
cylinders. 

Figure 36a shews a section of the type used on the 

locomotives, and these cylinders are fixed in a ver- 

tical pa The top SCS us the pee or vacuum 


SS 


iy 
Nt 


Fic. 36a. 


chamber, is separated from the lower half of the 
cylinder by means of an india rubber diaphragm ~ 
(1), rivetted on to the underside of the piston, and 
held firmly in position by a metal plate (2). The 
outer edge of the diaphragm is securely fastened 
and made air-tight between the top and bottom 
halves of the cylinder, which are bolted together. 
A ball valve (3) is attached to the cylinder through 
which communication is formed between the train 
_pipe, vacuum chamber and the reservoir. The 
passage (4) forms the connection to the vacuum 
chamber above the piston. To prevent leakage 
past the piston rod, instead of the usual gland, an 
india rubber sleeve (5) has been installed, inside of 
which metal discs (6) are placed, which enables the 
sleeve to fold correctly when the piston rod moves 
inwards, and the brakes are being applied. A 
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reservoir 1s provided on the tenders to give additional 
braking. power. 

Figure 36B shews the type of cylinder and arrange- 
ment of vacuum pipes on carriage stock. The 
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cylinder resembles very much the type used on the 
L. & N.W. Railway 

The cylinder is placed horizontally on the carriage 
underframe, and is double acting, pulling direct 
from each end. The details are the same as in the 
case of the single cylinder, except that a ball valve 
is attached to the chamber pipe instead of st 
cylinder. 

When air is admitted to the train pipe thé ball 
valve closes, and communication to the vacuum 
chamber is shut off, the pistons then move inwards, 
and the brakes are applied. As soon as vacuum 
is again created in the train pipe the pistons move 
to the outward position, under the influence of the 
springs, and the ball valve allows of communication 
to the centre of the cylinder, so that any air that 
may have escaped into the chamber is withdrawn. 
A wire is attached to the lever of the ball valve, 
which enables the valve to be operated by hand, 
should any case arise when it is necessary to release 
the brakes on a carriage that has been detached 
from a locomotive. 
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FITTING UP AND WORKING OF THE VACUUM 
AUTOMATIC BRAKE, 


[IN fitting up brake cylinders of the standard com- 

bined or separate types it 1s important that the 
lever of the brake shaft is exactly parallel with the 
trunnions on which the cylinder swings, so that no 
side or cross strains are set up. The trunnions 
should be an easy fit in the hangers, but no lateral 
clearance should be allowed ; similarly the brake 
shaft should have no side play in its bearings. 

Heavy brake shaft levers should be suspended in 
such a manner that their weight does not rest on 
the pin at the bottom of the hole in the piston 
rod crosshead when the brake is “ off.” As ex- 
plained in the Note on the “separate” ~“typeson 
brake cylinder (page 24), the end of the rod is 
slotted to allow for this. 

The gear and rigging should be perfectly free, so 
that the brake falls “ off’’ without any assistance 
from the piston. 

It is most important that a clearance of 2 in. is 
allowed in the brake shaft lever jaw at each side of 
piston head whether the ends are of the “ Hook ”’ 
or“ Jaw’’ type. 

All piping for the vacuum brake should be as direct 
as possible, with a minimum of bends, angles, etc., as 
all these increase the resistance to the air either in 
admission for applying the brake or in = 
for release. 

Brake cylinders should receive periodical ex- 
amination in order to ascertain the condition of the 
rolling ring and piston rod gland packing. The 
frequency of this inspection must be determined by 
the class of service. 

As already noted when putting on a ring, it 
must be carefully noted that it lies fairly and evenly 
on the piston. The correct alignment can be 
secured by pulling the ring slightly away from the 
“drum ”’ of the piston with the thumb and finger 
of each hand on opposite sides. 
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The piston rod gland packing ring should grip 
the piston rod sufficiently tight to prevent the latter 
falling by its own weight ; when it fails to do this 
it should be renewed. | 

In putting together a standard cylinder care 
should be taken that the “air cap’’ and rubber 
washer (see Fig. 14) are placed over the piston rod 
and also that the joint ring between the flanges of 
the vacuum chamber and cylinder head is in correct 
position. If there is any difficulty in retaining this 
in exact alignment whilst the cover is being brought 
up, a simple method of holding it in position is to 
place a few dabs of soft soap in the groove and press 
the joint ring on to them. In tightening up the 
cover joint, the bolts should be screwed up evenly 
all round and not too tightly, or there is a risk of 
the cylinder being drawn out of shape. The correct 
procedure is to tighten the nuts up finally when a 
vacuum exists in the cylinder, then all that is neces- 
sary is to bring the nuts up to the lugs with only 
as much pressure as will be given with a short 
spanner not more than 6 ins. long. 

On the running-shed enginemen’s notice board is 
very often seen the following notice :— 

“Several cases have occurred lately where 
a quantity of oil has been found in the engine 
brake cylinder; this has evidently found its 
way there through the large ejector. 

“This practice is liable to bring about a 
brake failure, and it must be stopped at once.”’ 

When an engineman mounts the footplate in the 
shed and finds steam being raised in the boiler 
and the ejector is becoming warm, he should have 
no difficulty in getting it to work freely. The nuts 
should not be too tight on the application disc, or 
the fork of the application handle will become un- 
duly strained, and probably cause the disc to spring 
open. More than one ejector has been spoilt in 
this way. Tighten the nuts so that they become 
just locked and no'more. This tightening will have 
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to be increased or relaxed as the boiler becomes — 
warmer and steam is admitted into the ejector. » 

If the ejector is found faulty, the steam supply 
must be shut off, the application disc and handle 
removed and the glands and cones. examined ; 
sometimes the cones are found to be at fault, 
whilst on other occasions the moving discs are de- 
fective, the working faces having. become cut, 
owing, no doubt, to excessive tightening of the nuts 
on the application handle. If either of these faults 
exist the defective parts must be replaced. . It is a 
good plan to apply to the shed foreman and to 
obtain from him knowledge as to the working of 
the ejector on a particular engine, if such has just 
come out of the shops. 

In every well-conducted running-shed the fore- 
man should know approximately by referring to. 
his ‘“‘ repair book ’’ when any particular engine went 
for repairs to the shops last, and whether there 
was any special remark made against’ the brake 
apparatus. 

Sometimes the flexible pipe coupling pees the 
engine and tender becomes damaged, or between 
certain of the vehicles, then it becomes necessary 
to accord treatment explained later. 

When lubricating the ejector, do so with refined 
mineral oil, and introduce it through the. special 
opening at the back provided with a cock, shown at 
W., Fig. 2, page 5. Before opening the lubricating 
cock close the steam stop valve, otherwise steam 
will rush out. : 

The working vacuum should always be well 
maintained ; if it cannot be kept up to the proper 
figure a leakage may be expected to be the cause of 
the trouble, and this should be located and corrected 
if possible. The guards of a train should also see 
that their vacuum gauges show the working vacuum, 
and in the event of these not doing so, the engine- 
man must be informed, and he should “ blow up ”’ 
until the desired amount of vacuum is obtained. 
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Should a split be found on any of the hose pipes 
on the train whilst making a journey, a temporary 
mend can usually be made until a new one is 
obtained. This mend can be made in the follow- 
ing way. Procure a piece of truck sheeting or any 
other stout canvas or material that is handy, and 
wind it round the split at least three or four times, 
according to the length and nature of the fault. The 
sheeting should not be cut less that 1” to 14” wide. 

With fast express services a vacuum of 22” to 
24” is necessary, especially if the train be made up 
of heavy vehicles. 

Keep the handle of the ejector in the “ running 
position,’ except when applying or releasing the 
brakes. 

When the engine and tender have been coupled 
to a train, the engineman, after ascertaing that 
the hose-pipe between the tender and train is joined 
up, should immediately “ blow up” and create 
vacuum throughout the train. 

The small ejector, when a pump is not used, must 
be constantly at work maintaining the vacuum in 
the train-pipe and also securing the latter against 
leakages. It should never be closed whilst work- 
ing the train when the engineman’s handle is 
in the “running position.’”” The large ejector is 
brought into operation only for a quick release 
after an application of the brakes. 

Periodically the engineman should thoroughly 
examine all the brake gear when over a pit. 

An engineman should, before leaving the engine 
and tender in the running sheds, pull over the 
application handle of the ejector to the “ full on” 
position, and place over this and the disc, a shield 
as already described, locking same with the nuts. 
This prevents tampering with the ejector and, more- 
over, as pointed out previously, keeps it clean. 

The hand brake should always be screwed hard 
on before leaving the footplate, and if any of the 
brake gear is known to be faulty and requires 
attention, a report of same should be given to the 
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shed foreman. Notices should be placed on the 
buffer headstocks both in front of engine and rear of ~ 
tender, to the effect that they are “ not to be moved.”’ 

Careful manipulation of the brakes is necessary 
to prevent the wheels skidding, especially if the 
train be descending a gradient; “ picking up” or 
skidding spoils the retarding effort. A sharp look- 
out for stop signals, signs of danger, etc., should be 
kept, and on perceiving either, the train should 
be brought under the influence of the brakes gently — 
to reduce the speed before bringing the whole 
brake force into operation. The engineman should 
“feel.” his brake power before makin@> a, tains 
application, and retain it at his disposal as long as 
it is necessary todoso. The small ejector, of course, 
gradually releases the brakes on the train so that 
as the train comes to rest, the brake pressure is 
slightly diminished, The large ejector, as previously 
stated, is brought into use only for quickly making 
a ‘‘full release ’’ when necessary. The brakes of 
a train, if standing on a gradient, should never 
be wholly released until a fresh start is to be made. 

In releasing the brakes the large ejector should be 
be kept blowing after the gauge from the engine 
vacuum chamber shows a full 20in. of vacuum, as 
there is still a considerable volume of air to be 
expelled before the whole system of pipes, cylinders 
and chambers are properly exhausted to 20-in 
An experimental shutting off of the large ejector at 
the moment the gauge shows 20-in. will illustrate 
this, for the needle will immediately begin to fall 
back according to the length of the train being 
operated. It should also be remembered that 
the vacuum gauge of an engine is close to the 
ejector, and, therefore, very near to its influence. 

Wet rails, especially when “ greasy,” are very 
deceptive, and particular attention should be given 
to the application and release of the brakes at 
least two or three times before a final application 
is made; this will obviate much of the risk of 
skidding. 
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The following regulations for working the vacuum 
automatic brake must at all times be adhered to :— 

‘“ Engine drivers must satisfy themselves that the 
vacuum brake is in proper working order before 
starting, and at each station where the engine is 
changed or where any vehicle is attached or de- 
tached. It must also be tested before descending 
steep inclines and before passing the distant signal 
of a crossing station on a single line or of any ter- 
minus or other principal station at which the train 
has to stop, and the speed of the train must be 
reduced by it. Engine drivers must enter such 
stations, or a dead-end bay at any station, at sucha 
speed as to enable them to stop the train at the 
proper place. Engine drivers of goods trains must 
in addition test the vacuum brake before passing the 
distant signal of any place at which the train has to 
stop.” 
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VARIABLE POWER BRAKE. 


“THE introduction of this brake gear by the Con- 
solidated Brake and Engineering Co. is for the 
purpose of applying a brake block pressure com- 
mensurable with the gross weight of the vehicle 
and its load. : 
The arrangement shown on Fig. 37 is designed 
for a four-wheeled goods wagon, the cylinder adopted 
being the 2bine. raby i type. 
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The following is a description of the working of | 
the arrangement :— 

The inside end of each bearing spring is attached 
to the short arm of a bell crank ‘“‘ A,’’ which we call 
the variable power lever. 

nthe nermaly or brakeroff*’* position, "this 
lever bears against a stop “ B,” the weight of the 
vehicle holding it firmly to this position. 

On the application of the brake, the blocks are 
first drawn to the wheels through the lever “ C,” 
which we call the distribution lever, and pull rod 
“D,” the other end “‘2”’ of the distribution lever 
petiemthe fulcrum. As soon as the blocks 
are drawn to the wheels and the brake application 
is of sufficient power, the fulcrum point of the dis- 
tribution. lever C ” is changed over to “3.’, and 
thesend, 245  sbyameans of pull rod. ‘' E.’’ draws 
the variable power lever “A” from its stop “B”’ 
and lifts the vehicle slightly off the spring, the 
piston having run its full stroke. 

Immediately this occurs, the centre “4” of the 
distribution lever “‘C’”’ becomes the fulcrum about 
which the loaded vehicle distributes to the brake 
blocks a pressure directly in proportion to the load, 
any increase or decrease in the latter creating a 
corresponding variation in the brake power. 

It should be emphasised that under these con- 
ditions it is the vehicle and its load which are 
responsible for the pressure at the blocks, acting 
_ through the variable power lever “A,” pull rod 
ppeoeestruautionmlever, CG," and +palierod’ Di." 
etc., the whole being balanced about the fulcrum ‘‘4”’ 
of the distribution lever “‘ C.”’ 

If the load on the vehicle is greater than the 
maximum cylinder power will balance, then the 
variable power lever ‘“‘A”’ will not move from the 
stop “B,” and the full cylinder power will be 
developed, giving the maximum block pressure, 
the action of the brake apparatus acting in the 
usual way. 

Particular attention is called to the fact that no 
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other adjustment is required than that usually 
necessary with regard to the proper length of the 
pull rods to ensure the correct clearance of the 
brake blocks. 

Any variation in the camber of the bearing 
springs in no way affects the proper working of the 
apparatus. 


“QUICK PULL ON’’ BRAKE AND WEAR 
COMPENSATOR. 


The object of this apparatus is to draw the brake 
blocks to the wheels quickly, by means of a 
small auxiliary cylinder, before the main cylinder 
comes into operation. 

Thus block clearance, wear and all slackness in 
pin joints, etc., are gathered without the usual loss 


of efficiency in the power cylinder, due to the com-— 


paratively long stroke necessary to accomplish this 
in the ordinary brake arrangement. 

Fig. 38 shows a general arrangement as fitted to a 
4-wheeled vehicle. 

On exhaustion taking place in the train pipe in the 
usual way, a vacuum is created in the auxiliary 
cylinder through connection 1, in which a known 
type of band piston is used, and in the power 
cylinder through connection 2, back pressure 
valve 3, and connection 2B. 

On an application of the brake being made by 


the reduction of vacuum in the train pipe, the piston ° 


of the auxiliary cylinder moves forward, drawing the 
blocks to the wheels by a suitable arrangement of 
levers and pull rods. The toothed rack 4 forming 
an extension of the piston rod also moves outwardly 
at the same time. 

When the brake blocks engage with the wheels 
and a certain amount of pressure is applied the 
slotted brake block 14 attached to the truss beam 5, 
under the influence of the friction between the 
blocks and the wheel tyre, will rise or fall according 
to the direction of rotation. 
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This being permissible by the slot in brake block 
14 carried by hanger 6. 

The vertical link 7 is attached at its lower end to 
the brake block 14 through levers 15 and 16 forged 
or keyed on rocking shaft 17 and by links 18. The 
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weight of slotted brake block being carried by spring 
19 and links 18, hence the rise or fall operates the 
short lever 8, which engages the tooth 9 with the 
rack 4; at the same time the tee-lever 10 1s moved, 
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thus opening the valve 11, admitting air from the 
train pipe through connections 2, 24, and 2c to the 
power cylinder. 

The brake is then applied with increased force by 
this cylinder, the end 12 of the vertical brake lever 
becoming a fulcrum point. 

In releasing the brake, the valve 11 remains open 
until the block pressure has decreased to such an 
extent that the truss beam again takes up its normal 
position, the valve closes, the tooth 9 is disengaged 
from the rack 4, and the brake is eventually released, 
the fulcrum point 12 being moved back to normal 
under the influence of the spring 13, and the power 
cylinder being completely released by the exhaus- 
tion of the underside of the piston taking place 
through the back-pressure valve 3. 


AUTOMATIC VACUUM BRAKE FOR ELECTRIC 
ROLLING STOCK. 


FE 1G. 39 shows the arrangement of automatic 

vacuum brake apparatus for motor coach,. 
introduced by the Consolidated Brake and Engineer- 
ing Company. 

The driver’s brake handle is arranged with dead 
stops for the “ release ’’ and “‘ emergency ”’ positions, 
thus no time is lost or doubt arise in taking up 
these important positions. 

The usual working vacuum of 20 inches is ob- 
tained throughout the main train pipe side of the 
system, which includes the brake cylinders and 
cylinder reservoirs, while on the release side, in- 
cluding the release reservoirs, a vacuum of 26 
inch and upwards is created. 

On an applicatior& of the brake, air is admitted 
to the underside of the brake cylinders in the or- 
dinary way. 

On the release taking place, both pipe lines are 
thrown open to each other through the driver’s 
valve, and “‘ release valves’ throughout the train. 
The air in the main train pipe side is withdrawn 
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at several points simultaneously, under the in- 
fluence of the existing “ high ’”’ vacuum in the release 
reservoirs in addition to the direct suction of the 
several exhausters, thus a very rapid release of 
the brake is obtained. 

The operation of the dead-man’s handle of the 
master controller will cause an “ emergency ”’ 
application of the brake, through the medium of 
the emergency valve. 

The exhausters are run continuously, at one speed 
only, during the time the train is in service, this in 
no way interfering with the operation of the brake 
in all its functions. 

The duty of the governor valve is to maintain the 
working vacuum of 20 inch in the main train pipe 
side of the system, when the brake is under running 
conditions, at the same time allowing the vacuum 
on the release side to be increased to the maximum, 
22.) 2681nch or more: 

The vacuum brake apparatus on the driving 
trailer will be identical with that on the motor 
coaches, with the exception that no exhauster will 
be required. 

For trailer coaches without driving compart- 
ments, in addition to the elimination of the ex- 
hauster, none of the usual fittings, valves, gauges, 
and pipe connections of the driver’s compart- 
ment will be required. 


VACUUM BRAKE EQUIPMENT ON THE 
I, & Y. RLY., MANCHESTER & BURY 
ELECTRIFIED SECTION. 


Flc 40 shows the general arrangement of the 

vacuum brake equipment on the M. & B. 
section of the L. & Y. Rly. Co.’s latest electrifica- 
tion. 

With this system the brakes on a five car train 
can ‘ve released in twelve seconds. A brake valve 
is p ced in each motorman’s compartment and is 
con .ected to the train pipe. A high speed ball 
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valve is used between the brake cylinder and the 
vacuum reservoir, also an extra reservoir has been 
installed for the motor car horn so as to enable 
the horn to be used should a failure of current take 
place. On the connection to this reservoir from 
the train pipe a non-return valve has been installed, 
so as to prevent air reaching the reservoir when the 
train pipe is open to the atmosphere. 

A 5h.p. motor drives the exhauster pump by 
means of flexible leather couplings. The speed of 
the motor is 1,000 revs. per minute, and they are 
fitted with ball bearings at each end. . 

The exhauster, Fig. 41, has two cranks working 
at 180 deg., and at one end of the crank shaft a 
heavy spur wheel 1 is attached, which gears with 
the driving pinion 2; this spur wheel acts as a fly 
wheel, which reduces vibration to a minimum, A 
worm 3 drives an oil pump 4 for lubricating all 
working parts of the exhauster. The oil is fed 
through a pipe 5 to the top of the crank chamber, 
and thence it flows on to the bearings through 
nozzles, and finally drains back to the crank cham- 
ber passing through a strainer and again used. 
Separator 6 is attached to the side of the pump into 
which the exhaust air and oil spray passes; the 
air then passing to the silencer, and the oil to 
the crank chamber. The inlet and outlet valves 7 
are places in the cylinder head. The pump motor 
is operated by a regulator and electrical switch. It 
cuts in at 18 ins. of vacuum and out at 23 ins. 

The brake valve includes the vacuum pump 
control switch and dead-man’s handle, and for those 
compartments which are not occupied .by the 
motorman it performs the simple function of an 
ordinary guard’s van brake valve, that is, the 
brakes can be put on but not released. | 

The motorman must retain his hold on the 
‘ dead-man’s handle’? when running. In the event 
of him releasing it the handle will rise, and by means 
of the tripping switch below, current to the main 
motors is cut off, the brake is applied, and if the 
pump motors are running they are stopped. 
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SLIPPING CARRIAGES. 


IG. 42 shows a drawing of the slip apparatus 
for carriages, and which is one of the best 
forms, being simple and easily understood and, 
moreover, there should be no difficulty experienced 
in operating it. 
It will be noticed that the slip portion of the 
hook, works on a pin, passing through the main 
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portion of the draw-bar or that part which is directly 
connected to the draw-bar gear under the carriage 
body. This draw-bar passes through a steel plate 
fixed to the headstock of the under-framing. The 
slip or drop portion of the hook is kept from falling 
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away from its normal position by means of a sliding 
bar, which is case-hardened to prevent undue wear 
to its working surfaces ; this sliding bar is fixed at 
one end to a lever in the guard’s van and the other 
end rests and bears on the slip or drop portion of the 
hook. This sliding bar operates the slip apparatus 
so far as the hook and screw coupling are concerned. 
The guard on pulling the lever (which is kept in its 
normal position by a pin passing through both lever 
and bracket, which latter is fixed to the end inside 
the van, or an ordinary trigger, with spring ratchet 
and slot may be provided with the lever, the trigger 
fixing in a slot when the slip apparatus is not in use) 
towards him causes the sliding bar to come away 
from the slip or drop portion of the hook, and the 
latter falls, leaving the shackle of the screw coupling 
free to fall away, and thus the connection between 
two portions of the train is broken. 

With this form of shp apparatus no special care 
is required as to the slip-coupling, 7.e., it is not 
required to detach and return it to the depot where 
it belongs ; this is generally the case unless a special 
guard’s van is put aside for attaching to the slip 
portions of trains only; moreover, special screw 
couplings are necessary with other forms of slip 
apparatus. Another slip coupling has a hinged 
shackle which is kept closed by a catch held in 
position by a spring. This coupling is slipped or 
operated by the guard pulling a cord or chain 
attached to the locking catch or trigger, which, 
when released, allows the hinged end of the shackle to 
fall away from the draw-hook. 

The slip-coupling mentioned first is known as 
“The Hinged Draw-hook System,” the other is 
“The Spring Lock Shackle System.” 

It is usual for some railway companies to pro- 
vide a window at the rear end of the van, so that the 
guard on lowering this may operate the slip coupling 
if the spring lock shackle system is in use. The 
guard by simply pulling the chain or cord which is 
hanging slack from a hook on the end of the van 
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outside and attached, as already mentioned, to the 
locking catch on the slip shackle, causes the catch 
or trigger to come away and the “ slip”’ is made. 

It may be mentioned that the hinged draw-hook 
system of slip coupling is constructed throughout 
of the best Yorkshire scrap iron, and all wearing 
surfaces case-hardened, including the pins. Mild 
steel is sometimes used, as with it there is less risk 
of splitting or lamination, especially in the case of 
hinges or other details which have to be forked 
and made with nearly square corners in the direction 
or parallel with the length of the bar. It is safer — 
perhaps to employ wrought iron for all draw-bar 
gear, especially hooks, shackles, etc. Screw coup- 
lings should be made to stand a breaking strain of 
35 to 40 tons, and the shackle should be made of 
high-class chain or cable iron, B.B. or B.B.B. nuts 
to be made of best Yorkshire scrap, so also the lever 
and screw; the ball attached to the lever should 
be of cast iron and not less than 3” in diameter. 

“The spring lock shackle ’’ is constructed of the 
same material as the hinge draw-hook apparatus, 
except that the locking catch or trigger, is made of 
gun metal, so as not to become corroded from ex- 
posure to the atmosphere. 

Before proceeding to explain the special apparatus 
required for the vacuum automatic brake when 
slipping carriages, it would be as well to mention one 
or two hints relative to the proper care and manage- 
ment that the slip hook and couling apparatus 
requires. 

When the slip portion of a train is being made up, 
the screw coupling between the two portions should 
never be screwed up as tight as it will go, for this 
reason, if a very tight contact is made the drop or 
slip portion of the hook will be forced up against 
the sliding bar by the outward force of the shackle 
pulling against it, when the train is in motion, and 
the guard may find great difficulty in pulling over 
the lever to make the slip, and possibly he will not 
be able to do so at all. Occasions have been known 
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where the slip portion of a train has been carried 
on past the slipping place, and the reason for this 
has afterwards been found due to the screw coupling 
being too tight. When screwing up, the coupling | 
should be left with a very slight slackness in the 
shackle falling into the drop or slip portion of the 
hook. Give all the working parts of the slip coup- 
ling a good coat of oil, and pay particular attention 
to the pin which acts as a hinge to the slip hook 
passing though that and the main portion abutting 
on the draw-bar gear. Any fracture or stiffness in 
the working parts of the slp coupling apparatus must 
be attended to without delay, and if there be any 
serious fracture it must be reported to the carriage 
examiner at once. 

The van which has the lever for operating the . 
slip coupling apparatus should have its door locked 
until the guard is ready to enter it at the starting . 
of the train. 

The guard in charge of each slip portion is held 
responsible for seeing that the brake, slipping, and 
other apparatus are in good working order by a 
thorough examination and testing before the train 
starts, and that the prescribed slip carriage signals 
are attached. 

Fig. 43 shows the special slip-cocks employed 
when it is required to slip a portion of a train fitted 
with the vacuum automatic brake. As already 
explained, there are no stop-cocks ordinarily used 
with the vacuum brake system, but it 1s necessary 
that the train-pipe should be properly closed when 
it is desired to slip any portion of a train. Cocks are 
therefore provided constructed entirely of gun metal. 
They are marked “‘ Train” and “Shp capriaea- 
and must be placed between the universal hose 
coupling lugs when attaching the slip portion 
Ol 27a.) Attain: The. .cock. marked 3a 
should be placed next to the portion fast to the 
engine, and the cock marked “Slip Carriage ”’ 
next to the slip portion of the trains» After the 
train is made up these cocks should be examined 
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to see that they move freely and are placed in 
position with the levers pointing towards the train, 
or that part which is made fast to the engine. When 
the levers are in such a position the train-pipe is 
open throughout, so that all the brakes can be 
controlled by either engineman or guard. 

To test these cocks properly, the guard should 
notify the engineman that he requires him to 
“blow up”’ or create a vacuum by means of the 
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ejector to at least 23”, or the usual running vacuum 
maintained by any railway for their train service. 
When the guard’s vacuum gauge shows nearly 23” 
the action of the ejector can be dispensed with, and 
then the guard pulls the cord and brings the levers 
over towards the slip van, thus shutting off entirely 
the connection of the brake pipes between the slip 
portion and train, then the slip cocks should be 
disjointed, which is done by lifting them in exactly 
the same manner as the ordinary universal hose 
coupling lugs. When this disjointing has been 
made the guard watches his gauge in the van of 
the slip portion to see that the vacuum is properly 
maintained, and that no leakage ensues; if the 
vacuum does not fall, then he knows that the cocks 
. are in good order and that they can be rejoined 
together in readiness for the slip to be made during 
the journey. 

When the train approaches the station at which 
the “slip ”’ carriages have to be left, the guard in 
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charge of the ‘“‘slip’”’ portion must observe the 
signals, and, if all right and the train is running at 
the usual speed, he must apply the hand brake so 
that the blocks press slightly on the wheels. He 
must then, and not before, uncouple the “slip ~ 
portion, and immediately afterwards apply the hand 
brake a little more forcibly so as to allow the train 
to get some distance from him. 

When the guard of the train receives the intima- 
tion from the “slip” guard that thew mp 
been satisfactorily made, he must give the engine 
driver an “ All Right ” signal, a green flag by day or 
a green light by night, and the engine driver must 
acknowledge the signal. The guard in charge of the 
“slip ’’ portion may then release the hand brake in 
order to run to the platform. 

The ship must not be made if the driver is slacken- 
ing speed or until the proper signals are shown for 
the train to pass through the station. 

Except in cases of emergency the continuous 
brake must not be used by the “slip” guard after 
‘““ shpping ”’ unless there is a special arrangement for 
so doing provided. | 

When making the “ slip,’ the guard does pre- 
cisely the same as when testing the apparatus 
before starting on the journey; he pulls the cord 
closing the valves at both ends of the train-pipe 
and, as the train parts, the lug-couplings separate ; 
no harm is done to the latter when they are forcibly 
drawn apart, as they are constructed to permit of 
this action. 

The arrangement of “slip’’ apparatus in use on 
the G.W.R. is shown in Figs, 44 and 45. 

In order to make a “slip,” the guard must pull 
the lever right back to the “ Slip and Brake On” 
position, which releases the “slip” hook and 
applies the vacuum brake on the “slip” portion of the 
train, causing the “slip’”’ portion to immediately — 
fall away from the main train and the hose pipes 
to be pulled apart, the vacuum on the main train 
being automatically sealed by a spring valve when 
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the pipes are separated. Then by putting the lever 
back to the midway or “ Brake Released ”’ position 
(where it is stopped by means of a pawl engaging 
in a notch) the vacuum brake can be released as 
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extra chambers are provided to ensure a reserve 
of power, and the “ slip” guard has it in his power 
by manipulating the lever between the upright or 
“Brake Released’ position and the ‘“ Brake On ”’ 
position to apply and release the brake at will. 
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Gresham & Craven, Ltd., The Vacuum Brake Co., Ltd., 
Ordsall Lane, 0, 0, & 7, Old Queen St., 
Salford. Westminster, S.W. 1. 


*IDJSIYOULPF 


‘TIM'S 
°J221JG UTZBNH PIO ‘ZW ‘Ss *E + 201NO PYPH ‘p}] ‘UsARID ZW weysain :syIOM 


‘AEM L[NSUIUId weIpuy }essyH 
‘Qyeig oI}eWO NY WNNseA YIM peziTy SUOSeM OG JO UIeIL 


| py] “OD syerg WnnoeA 24 L 


‘sCopmMag pup (Wop YIS) “Qa *8epog ‘NOGNOT ‘OIA ‘ONOVA », ‘ suv45a72L 
T CAS “UA LSNIWLSAM ‘GUVA SNVAd ‘Ch 
‘poywury ‘Auedwoy ONTAAANIONA GNV ANVAG GALVAIIOSNOD AHL 


‘MOOLS ONITION OINLOATA YOA AMVUT ASVATAN CIidVUY GAAOUAWI 
‘AMVUA ONILOV-MOIND 

‘SddIid ASOH ..aTMWUYD,, 

‘SGOU NOLSId GHAONdNI 

‘SONITANOD 'THALS «.LOUM,, 

‘SUAGNITAD .. AVUO., 

‘SHATVA GSVATAN ONV TIVE ‘IVWNYALNI ‘IvaS-a19N0d 

‘SONISVO UWACNIIAO SSA INVAS 


INO 31B YDIYM JO JUOAJIIO} JY} UI ‘SJUDUTOAOACUUT AUR JO SIOJLUISLIO JY} 91k OM 
jusuidinba [eursi10 ay} Jo sdURApe UL YONW ‘W}sAs JUDIDIJo ATYSIY & UI pa}Nsor sey 
AMVYA WOANOVA OLLVWOLNAV 24) eAoidui 0} ANOARopUs ssajasead INO 


‘OyvIg UNNIVA INeWOMY I | 


‘s AQUVG pUuR (UOTIPA WIS) “OAV : S9po0D _UOpusyT “IA ‘ONIBA ,, : SWIRAFI[I], 
T “M’S ‘NOGNO'’I ‘HXA.LSNIALLSAM ‘GaVA S.NVACG ‘SI 


“py °O) SULIV0UISUY pue syeig poejepljosuoy oy], 


‘CALVNUATTSA 


‘CALVSNAdANOD 
AINVaAYH AUN!) SHYUNSSAdd 
NO@Sodd ADO Td 
TWOUT CHS 
DNS la AO 
dah aks LHDIGA NI 
4AaAVvdd ON ONIAVS LVAYOD 


(po}Ua}Dd) 


QJNIODIG GNV WHGNITIAD .advVao.,. 
snjeieddy oyeig WnnIeA psAOIdU] 


‘s AaTjJusag pue (uoT}IpPA Wig) -O"a'V > Sapo9 “NOGNOT .."OIA ‘ONOVA:, ‘ SUBISIII], 
‘bk “M'S ‘NOGNO1 ‘GHYVA S.:NV3G ‘SL 


PO} Ul] “OD ONIMSINIINA ¥ ANVYG GALVGIIOSNOD FHL 


“OPTYSA P2PeOT 24} UO AIaMOg aeyeiy Ul sseatoUr YOOL 12AQ 


No 


‘porey peoyT 24} YM aouURpIODDR ut 


A]jeoIzewWojny soawea saMmog eyVIgq su 


AMVYUaE ATIEVIYVA 


a, 


7 


Railway Publications. 
The Locomotive Publishing Co., Ltd., 


3, Amen Corner, Paternoster Row, London, E.C. 4. 


Development of British Locomotive Design. By E. L. Aurons. 230 pages, 198 
illustrations. 

Divided into Five Sections, as follows :—1.—Frames, Axles, Axleboxes and — 
Spring Gear ; II.—Cylinders, Motion, Valve Gear, etc.; III.—Boilers and Fire- ~ 
boxes; IV.—General Accessories; V.—Feed-Water Heating and Superheating. | 

Four folded Working Drawings :—G. N. Rly. 4-4-0 Express. N. E. Rly. 4-4-4 ~ 
3-Cylinder Tank. L. & S.W. Rly. 4-6-0 Express. Mid. Rly. 4-4-0 Express. Price 
6/- 5; postage 9d. * 
Locomotive of To-day. 200 pages. 

ContTENTS :—Section I.—The Boiler, Firebox, etc. Section I].—The Engine. 
Section IjI.—The Framing, Wheels, etc. Section IV.—The Tender, Brakes, etc. 
Section V.—Examples from Modern Practice. Price 3/6 ; postage 5d. 


Locomotive Engineers’ Pocket Book. 290 pages. 
Directory of Locomotive Superintendents—Locomotive Engineering—Distri-". 
bution of Weights—Variation of Distributed Weights in Tank Locomotives—Wheel- 
base in Relation to Curves—Locomotives Designed for Service on Heavy Grades— 
Tractive Power of Locomotives—Forms of Balance Weight Calculation—Boiler 
Barrel Plates—Notes on Feed Heating—Superheating—Safety Valves—Properties 
of Saturated Steam—Heating Surface—Dimensions of Standard Types, etc. Price 
3/6; postage 3d. 


Locomotive Performance. By W. F. M. Goss. The result of a series of researches 
conducted by the Engineering Laboratory of the Purdue Mas 439 
pages, 229 iilustrations. Price 30/- ; postage 1/-. 


_-Locomotive Boiler Consiruction. By FRANK KurinaAns. For boiler makers, users 


A 


and inspectors. Laying out, riveting, punching, etc. Price 16/-'; postage 

1/-. 
Railway Cairiage and Wagon Builders’ Pocket Book. 230 pages. 

Axles—Beams—Brake Notes—Buffing and Draw-gear—Car Construction— 

Painting—Common Dimensions—Cranes—Curves—Design—Directory of Superin- 
tendents—Examining Carriages and Wagons—Gas and Electric Lighting—Steam 
Heating—Impact of Vehicles—Journal Speeds—Springs—Timber—Loading Gauge 
—Materials—Metric Measurements—Strength of Materials—Trimming— Tyres 
Ventilation—Wheels, etc. Price 3/6 3 postage 3d. 


London and Greenwich Railway. By A. R. Bennett. 45 illustrations, including © 
coloured plate of Engine No. 13, built by Sharp, Roberts & Co., in 1844. 
Price 3/6; postage 3d. 


' Locomotive Breakdowns and their Remedies. By Gro. L. Fowrer. 294 pages. 


Price 9/- 5 postage 5d. 


Link Motions, Valve Gears and Valve Setting. By Frep H. Corvin. A practical 
treatise explaining the processes of Valve Setting. Includes piston valves. 
Price 5/- 3 postage 3d. 
Train Lighting by Electricity. By J. F.L. Illustrated. 92 pages. ; 
General considerations governing the electric lighting of railway carriages and 
descriptions of the leading systems at work on railways—Early History—Dynamos 
—Batteries—Axle Pulleys—Belts—Switches—Wiring. Price 3/6; postage 4d. 


Locomotive Experiments. Describing types of Indicators and methods of taking 
diagrams. Analysis and working out of the cards. Price 1/- 3 postage 2d. 


Electric Traction. By Lionrex Caxiscu. Illustrated. 116 pages. : 
Historical Notes—Classification of Traffic—Acceleration—Systems—Overhead 

and Third Rail Contact Lines—Locomotives—Multiple Unit Trains—Economic 

Aspect of Electrification and its advantages over steam. Price 8/6 ; postage 4d. 


Notes on Railway Signalling. By J. Parsons and B. W. Cooke. 74 pages. 
Written with the object of giving in a concise form a general idea of the methods 

and appliances adopted in Great Britain—Evolution of Signalling—Repeating and 

Indicating—Shunting Signals—Connections to Points—Compensation—Facing Point 


‘Locks—Locking Apparatus—Signal Boxes—Level Crossing Gates—The Block Sys- 


tem—Single Line Working—Track Circuit—Fog—Cab Signals, etc. Price 3/6; 
postage 4d. 


Questions and Answers on Permanent Way. Price 6d. ; postage 2d. 


Locomotive Office Work. By a Loco. CLERK. 60 pp 

Brochure on the Clerical Routine of the Locomotive Carriage and Wagon 
Depts.—The Office of the Chief Clerk—Dealing with Important Correspondence— 
Letter Register and how to use it—Dictation and Typing of Letters—Taking Short- 
hand Notes—Typewriting—Card Indexing—Filing Papers—The Office of the Loco- 
motove Accountant—Dealing with Returns, Statements, etc.—The Running Depart- 
ment Office—The Works Department. Price 3/6 ; postage 4d. 
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Superheating on Locomotives. By J. F. Gairns. 120 pages. 

The why and the wherefore of superheated steam. Advantages—Economics 
and Special Problems—History and Development of the Superheater.—Principal 
Superheaters in Use—The Maintenance of Superheater Locomotives. Price 3/6 ; 
postage 4d. 


Locomotive Lubrication. By E. L. Anrons. 
An exhaustive and practical treatise on the lubrication of Locomotives. | All 
types of lubricators illustrated and described. Price 5/- ; postage 6d. 
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Locomotive Running Shed Notes. Jilustrated. 98 pp. 

Locomotive Running Shed Management—Training of Enginemen—Locomotive 
Defects—The Cure of Bad Steaming Engines—The Slipping of Driving Wheels— 
Running Shed Breakdown Tools. and Tackle—Testing Locomotive Valves and 
Pistons in Steam—How to treat Big Ends—Hydraulic Wheel Drops for Running 
Sheds—Re-Metalling and Fitting Eccentric Strap Liners—Regrinding Steam Cocks— 
Refitting Big End Brasses and Axle Brasses—Protecting Boiler Plates—Brake 
Rigging, etc. Price 3/6; postage 4d. 


Locomotive Injectors. By “‘ THe Inspector.” 58 pages. 

A Handbook on their Theory and Application, with Hints on Repairs and Man- 
agement—Different types of Injectors—Compound and Exhaust. Written for 
Locomotive Men and Stationary-boiler Attendants. Revised edition. Price 3/6; 
postage 4d. 


Locomotive Shop Notes. Illustrated. 92 pages. 

Steam and other Joints—Rivets—Pins—Bolts—Testing a Locomotive—Boiler 
Tubes—Mounting a Boiler—Expansion Brackets—Packing Gauge Glasses—Firebox 
Renewals—Frames—Cylinders—Cylinder Joints—Setting Cylinders—Repairing Cy- 
linders—Motion Work—Quadrant Links—Connecting Rods—Slide Bars—Setting 
Eccentric Sheaves—Reboring Piston Valve Seatings—Drilling Crank Pin Holes— 
Tyre Heating—Tyre Fastenings—Spring Gear—Securing Spring Plates—Testing 
Springs. Price 3/6 ; postage 4d. 


Locomotive Handbook of Useful Memoranda and Data. Illustrated. 99 pages. 

Containing Engine Diagrams—Speed Table—Temperature Notes—Economy 
of Fuel—Tractive Power—Engine Driving—Firing—Failures—Expansion of Steam— 
Diagram Showing Work in Cylinders—Lubrication—Headlights—Boiler Dirt and 
Scale—Sanding the Rails, etc. Price 1/6 ; postage 2d. 


Modern Locomotive Practice. By C. E. Woirr. 265 pages. Price 10/6 ; postage 
9d. 


The Railway Locomotive. By VauGHAN PENDRED. Price 7/6 ; postage 9d. 
Questions and Answers on the Locomotive. Price 6d. ; postage 2d. 

Letters and Reports for Drivers and Firemen. Price 6d. ; postage 2d. 
Locomotive Failures. Price 6d. ; postage 2d. 

Rules for Locomotive Drivers and Firemen. Price 6d. ; postage 2d. 

Questions and Answers on the Vacuum Brake. Price 6d. ; postage 2d. 


The Westinghouse Brake. A complete guide to the working of the Westinghouse 
Brake, with Chart in colours. Price 2/6; postage 3d. 


The Westinghouse Air Brake System. Containing detailed descriptions and explana 
tions of all the Westinghouse Air Brake parts, with coloured charts. Price 
16/-; postage 1/-. 


The Westinghouse E.-T. Air Brake Instruction Pocket Book. By W. W. Woop. A 
complete work explaining in detail the improved Westinghouse Locomotive 
Air Brake Equipment, with coloured charts. Price 16/- ; postage 6d. 


Air Brake Catechism. By R. H. Bracxaty. Text book on operation of parts of the 
system. 411 pages. Price 15/- 3 postage 6d. 


Locomotive Management from Cleaning to Driving. 4th Edition. By Hopcson and 
Witurams. Containing valuable information for Drivers and Firemen. 
Price 7/6 ; postage 9d. 


Repairing of Locomotives. By E. L. Anrons, M..I.Mech.E., M.I.Loco.E. Issued 
in five sections. 
I.—Examinations, Stripping, Boiler Defects. II.—Boiler and Firebox Repairs. 
II.—Boiler Fittings, Accessories, Superheaters, etc. IV.—Framing, Wheels, Axles, 
Springs, Axleboxes. V.—Cylinders—Motion. Price 2/6 each ; postage 3d. 


Locomotive Valves and Valve Gears. With a Special Treatise on Valve Setting. By 
Jacos H. Yoprer and Grorce B. WHAREN. : 

A practical treatise of 267 pages containing 274 illustrations and figures in the 
text describing all the forms of valve motion commonly employed in locomotive 
steam engines: The principles of design and erection are fully elucidated, and 
xamples of gears worked out in accordance with the best practice are illustrated. 


Power reversing mechanisms are also described. Price 20/- ; postage 1/-. 


Walschaert’s Locomotive Valve Gear. By W. W. Woop. 245 Pages. 

A practical treatise divided into four sections :—I. Analysis of the Gear. II. 
Designing and Erection of the Gear. III. Advantages. IV. Questions and Answers. 
Price 15/- 5 postage 6d. 


Walschaert’s Valve Gear. A Cardboard Model showing details of construction and 
method of working. Price 7/6 ; postage 1/- inland, 2/- abroad. 


Slide Valve Setting. With Indicator—Right Hand Crank leading. Price 9d. ; post- 
age 2d. 
Ditto, ditto. Left Hand Crank leading. Price 9d. 3 postage 2d. 


The Steam Locomotive. By E. L. Anrons. Price 2/6; postage 2d. 

Duties of a Locomotive Fireman. Price 6d. ; postage 2d. _ 

- Locomotives of the North Eastern Railway. By J.S. Macitran. Price 4/6 ; postage 
6d. 


Locomotives of the London, Brighton & South Coast Railway. 245 pages. A com- 
plete history of the locomotives of the L.B. and S.C.R. from 1830 to 1903, 
with illustrations of alltypes. Price 8/- ; postage 6d. 


Locomotives of the London, Brighten & South Coast Rly. By W.G. Tirrine. Ilus- 
trated. A list of numbers, names, types, dates, &c. Price 2/- 5; postage 3d. 


Locomotives of the Great Northern Railway. By G. F. Brirp, 1847-1911. 121 
illustrations. Price 5/-: postage 6d. 


History of the London & North Western Railway. By W. M. SrerL. Price 7/6 3 
postage 9d. 


Development of the Locomotive Engine. By Ancus SrncLair. 668 pages. A 
history of the locomotive with biographical sketches of locomotive 
engineers, Price 21/-; postage 9d. 


La Machine Locomotive. 6th Edition. By Ep. SAuvace. . Price 12/6 ; postage 4d- 
Locomotive Cyclopedia. Price £3 ; carriage extra. ge 
Car Builders’ Cyclopedia. Price £3; carriage extra. 


The LOCOMOTIVE 
RAILWAY CARRIAGE 
and WAGON REVIEW 


A Monthly Illustrated Journal 


recording the latest develop- 
ments in the Design and 


Construction of Railway Rolling 
Stock. 


SUBSCRIPTION - - ~- ~ 12/- PER ANNUM 
including postage to all parts of the world. 


The Locomotive Publishing Co., Ltd., 


3, Amen Corner, Paternoster Row, London, E.C. 4. 
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